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ORDNANCE  OFFICE, 

WA8HNOT0N,  OOober  14,  1847. 
Captain  A.  Mordecai, 

Washington  Arsenal. 
SiE :  The  duty  of  arranging,  preparing,  and  publishing  drawings  of  a  uni- 
form system  of  Artillery,  and  of  revising  the  Ordnance  Manual  and  publishing 
a  new  edition,  is  assigned  to  you.  «#««*# 

Cf.  TALCOTT,  lA.  Col.  of  Ordnance, 


ORDNANCE  BOARD. 

Washington,  J^ovember  15,  1849. 
To  Brffe:  Qen.  TalWtt, 

Col.  of  Ordnance. 

Sir:  Under  your  instructions  of  the  27th  ult.,  the  Ordnance  Board  hate 

carefully  examined  the  Ordnance  Manual  j  as  revised  by  Major  A.  Mordecai  fbr 

a  new  edition,  in  pursuance  of  your  order  dated  October  14,  1847,  and  have 

made  such  alterations  and  additions  as  appeared  to  be  required  preparatory  to 

the  publication  of  the  iR^ork. 

R.  L.  BAKER,  Brevet  LUiU.  Col.  ^  a 
J.  W.  RIPLEY,  Brevet  Lieut.  Col.  /  3 
J,  SYMINiGJTON,  Major  of  Ordnance  >  '& 

A.  MORDECAI,  Brevet  Major.  V   g 

B.  HUGER,  Brevet  Col.  J  O 


ORDNANCE  DEPARTMENT, 

Washington,  .Yovem6«r  lllh^  1849. 
Hon.'Oio.  W.  Crawford, 

Seeretairy  of  War. 
It,  is  respectfully  recommended  that  the  revised  edition  of  the  Ordnance 
Manual  be  primed  for  the  use  of  the  Army. 

G.  TALCOTT,  Bvt.  Brig.  Gen., 

Colonel  of  Ordnance. 


N 


Approved,  November  23, 1849 : 

G.  W.  CRAWFORD. 


Extracts  from  Iht  firtfact  to  the  fint  edUioH  of  Ou  Ordnmu  MmmaL 

"  This  work  being  desigiied  chiefly  for  the  use  of  thoie  charged  with  the 
fabrication  and  care  of  the  mofoml,  leaves  untouched  nearly  all  that  relateB  to 
the  personal  service  of  Artillery,  either  in  the  field  or  in  garrison."     •    •    • 

*<  It  is  earnestly  requested  that  all  ofiicers  of  the  Army,  and  especially  those  of 
the  Ordnance  Department,  will  avail  themselves  of  every  opportunity  to  verify 
the  details  and  add  to  the  information  here  given,  and  that  they  will  communi- 
cate to  the  Colonel  of  Ordnance  any  corrections  or  amendments  which  it  may 
appear  advisable  to  make  in  a  future  edition  of  the  work." 
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A. 

ACCOUTREMENTS.  Infantry,  201— Rifle,  202— Cavalry,  203— ArtUlery,  204— 
Sappers,  204— Spare  parts  for  repairs,  206 — ^Materials  for  making,  206 — 
Weights,  207. 

AIR,  atmospheric  :  Density,"  410,  431. 

ALLOYS,  of  various  metals,  393— Of  coins,  418. 

AMMUNITION:  Cl&ap.  IL.—For  Field  Service:  Preparation,  260;  dimensiong 
and  weights,  269 ;  packing,  260 ;  quantity  and  weight  in  each  ammunition 
chest,  303 ;  on  each  carriage,  306 ;  for  a  field  battery,  330 ;  for  field  train, 
329— /br  Mowniaifi  Howitzer y  136 — For  Siege  and  Oarrison  Service :  Prepa- 
ration, 262;  quantity  for  siege  train,  333;  for  armament  of  forts,  337 — 
Storage  of  ammunition,  296 — Breaking  up,  297. 

AMMUNITION  CHESTS:  For  Field  Carriages :  Nomenclature,  39 ;  bill  of  tim- 
ber, 67;  bill  of  iron,  82  ;  dimensions  and  weight,  67 ;  interior  arrangement, 
299,302;  contents,  303;  weights,  packed,  306 — For  Mountain  Howitzer: 
Nomenclature  and  contents,  139;  materials  for,  146,  148 ;  dimensions  and 
weights,  146 ;  contain  700  musket  cartridges,  331 ;  number  for  a  battery,  331. 

ANGLE  OP  SIGHT,  natural :  Definition,  3— Of  guns,  5— Of  columbiads  and 
hovdtzers,  6. 

ANIMAL  POWER,  419. 

ANTHRACITE  COAL,  397. 

AREIAS :  Of  plane  and  curved  surfaces,  436— Of  circles,  443,  452. 

ARITHMETICAL  PROGRESSION,  439 

ARMAMENT  OF  FORTIFICATIONS,  337. 

ARMORER'S  TOOLS :  For  arsenals,  192— For  the  field  park,  326. 

ARMS,  small :  Chap.  VIII. — Nomenclature,  167— Dimensions  and  weights,  163. 
Inspection  of  new  arms,  164 — Browning,  180 — Packing,  181— Presacva- 
tion  in  store,  184 — Issuing,  186 — Preservation  in  service,  186— Inspection  of 
arms  in  service,  189 — Repairs,  190 — Side  Arms :  Nomenclature,  198;  dimen- 
sions Bfid  weights,  199  ^  spare  parts  for  repairs,  206. 
, ARTILLERY:  see  Ordnance- Carriages,  Chap.  Ill— Proportion  of  artillery; 
for  a  field  train,  329— For  siege  train,  332— For  armament  of  ^  forts,  337, 
341 — For  mountain  service,  Cliap.  VI. 

ARTILLERY  PRACTICE :  Chap.  XIII. 


X  ,  INDEZr 

B. 

BABBIT'S  METAL ;  composition  of,  393. 

BALANCE,  for  weighing,  434. 

BALLISTICS,  428. 

BALLS :  Lead:  Diameters  and  weights,  29 ;  manner  of  making,  244;  penetra- 
tion, 373— CSosf/ron:  Diameter  and  weight,  27  to  30;  specific  gpravity,  30; 
computation  of  lyeight,  30;  inspection,  30;  piling,  32;  table  of  piles,  34; 
iPenetration,  368.  , 

BAR  IRON :  Manufacture,  382— Properties,  384— Tables  of  weight,  404. 

BARBETTE  CARRIAGES :  Nomenclature,  47— Dimensions  and  weights,  58— 
Bills  of  timber,  71 — Bills  of  iron,  90 — Implements  and  equipments,  339— 
,  IVf ec^anical  mai^oeuVres,  352. 

B^^O^JEJ']^^^ :  Measurement  pf  heights,  426. 

BARRELS  :  Of  small  arms;  dimensions  and  weights,  163;  inspection,  169 — For 
gunpowder,  218. 

BASKETJ^^for  morter  seryice^,  116. 

BATTERY,  of  field  artillery  :  Composition  of,  330— Ammunition,  330— Moun- 
tain ^^witzer,  331, 

BAT'^ERY,  WAGON :  Nomenclature,  42— Dimensions  and  weight,  67— Bill  of 
timber,  69 — Bill  of  iron,  86 — Equipment  for  field  battery,  310 — Equipment 
for  field  park,  319— Weights,  packed,  328. 

B/VYONET  :  Nomenclature,  157— Length  and  weight,  163. 

BJ^MS  :  .Strength  of,  400. 

BELL  METAL :  Composition  of,  393. 

BILL  HOOK,  117. 

BILLS :  Of  timber,  for  artillery  carriages,  67— Of  iron,  76. 

BITUMINOUS  COAL,  397. 

BLOCKS :  For  cartridges,  for  field  howitzers,  252— For  sea-coast  howitasers,  263— 
For  mechanical  manoeuvres,  344. 

BLUE  LIGHTS,  295. 

BOARDS  :  Measurement  of,  381. 

B0ILIN9  POINTS,  of  Uquids,  424. 

BOLT^ :  Classification  and  table  of  dimensions^  62,  63. 

BOOK^ :  For  siege  equipment,  336— Of  reference,  472. 

BOXES :  For  packing  small  arms,  181— For  lead  balls,  246— For  percussion  car- 
tridges, 249 — For  packing  field  ammunition,  260. 

BRASS :  Composition  of,  393. 

BRONZE :  Composition  and  analysis,  8 — Strength,  402. 

BROOM,  for  mortar  batteries,  116. 

BROWNING  ARMS  :  Instructions  for«  180. 

BUCKSHOT:  Size  of,  243. 
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BUDGE  BARREL,  110. 
BURNS :  Liniment  for,  298. 

C. 
CAISSON:  Nomenclature,.  39— Dimensions  and  weight,  67— Bill  of  timber,  68 — 
Bill  of  iron,  82 — Equipment  for  field,  306— Weight,  equipped,  306— Num- 
ber of  rounds  of  ammunition,  306 — Number,  with  a  field  battery^  330. 
CANISTER  SHOT :  Dimerous  and  weights,  29. 
CANISTERS :  For  field  service,  266— For  siege  and  garrison,  266. 
CANNON :  Sec  Obdnancb— For  siege  train,  332. 
CANNON  LOCK,  113. 

CAPS :  Percussion,  for  small  arms,  278 — Paper,  for  cartridges,  267. 
CARBINE :  HalPs,  lp2, 163— Care  of,  I77. 

CARCASSELS :  Dimensions  and  weights,  28 — Manner  of  loading,  291. 
CARRIAGES:  Chap.  Til. --Nomenclature :  Field,  37;  siege,  44;  barbette,  47; 
casemate,  49- -Dimenrions  and  Weights :  Feld,  55,  67 ;  siege,  56,  67;  barbette, 
58 ;  casemate,  60— BiUe  qf  Timber:  Field,  67 ;  siege,  70 ;  barbette,  71 ;  case- 
mate, IZ—BiUs  qf  Iron :  Field,  76 ;  siege,  86 ;  barbette,  90 ;  casemate,  96— 
Number  for  a  field  battery,  330— For  a  siege  train,  332 — For  armament  of 
forts,  337. 
CARRIAGE  MAKER'S  TOOLS :  For  equipment  of  mountain  howitzer,  144— 

For  field  battery  wagon,  311 — For  park  battery  wagon,  320. 
CARTRIDGES:  fbr  Smafl  Arms:  Charges,  243.;  making,  246;  dimensions  of 
bundles,  248 ;  i|ia|iner  of  packing,  249— For  field  service,  260— For  siege  and 
,  gwriapp^^ervice,  262.  . 

C ART^IDGjg;  BAGS :  Jpield,  260— Siege  and  garrison,  262— Paper,  263— For  hot 

.  1  jil«>^„^  374TT^or,  proving  ordpance,  264. 
CARTRIDGE  BLOCKS :  For  field  howitzers,  262— For  sea-coast  howitzers,  263. 
CASEILVRDENINQt,  ii^u,  390.        ^    ; 

CASEMATE  CARRIAGES :  Nomenclature,  49— Pimensions  and  weights,  60— 
Bills  of  timber,  73 — ^Bills  of  iron,  96 — Equipment,  339— Mechanical  manoeu- 
vres, 353. 
CASK  GAUGING,  438. 

CAST  IRON  :  For  guns,  9— Properties,  385— Strength,  402. 
CAVALRY :  Musketoon,  160— Sabre,  198— Accoutrements,  203. 
CENTRES  OP  GRAVFTY,  4^. 

CHAINS :  Classification,  66— Strength  and  weight,  402. 

CHARGES :  F  r  proving  ordnance,  17 — For  small  arms,  243— For  field  service, 
260— For  sieg^  and  garrison  service,  263 — For  field  shells,  255 — For  mortar 
shells,  267 — For  columbiad  shells,  268 — For  spherical  case  shot,  255. 
CHASSIS :  See  Barbette  and  Ckisemate  Carriages. 
CHOCKS :  For  casemate  carriage,  115— For  mechanical  manouvres,  344. 


xn  INDEX. 

CIRCLES :  Tables  of  areas  and  circumferences,  443-462. 

CIRCULAR  SEGMENTS  :  Table  of  areas,  461. 

COAL:  Charcoal,  396 — Bituminous,  397— Anthracite,  397. 

COAL  TAR,  397— For  lacker,  163.  '* 

COEHORN  MORTAR :  Dimensions  and  weight,  7— Be<i,  61. 

COINS :  Weight  and  alloy,  418— United  States  and  Foreign  coins,  418. 

COKE,  397. 

COLUMBIADS :  Dimensions  and  weights,  6— Proof,  17— Cartridges,  263. 

COLUMNS  :  Strength  of,  400. 

COMBUSTIBLES :  Heating  power  of,  424. 

CONDUCTORS :  Lightning,  226— Of  electricity,  420. 

CONGREVE  ROCKETS,  289. 

COPPER :  Properties  of,  8— Tinning,  391— Strength,  399,  402. 

CUBES  :  Table  of,  462. 

CYLINDERS :  Strength  of  hollow  iron,  401. 

D. 
DISPART :  Definition  of,  4— Of  guns,  6— Of  howitzers,  6. 
DRAG  ROPE,  117. 
DRAWING  PAPER:  Dimensions  of,  418. 

E. 

ELECTRICITY  :  Conductors  of,  420. 

EMBRASURE  SHUTTERS.  336. 

EPROUVETTE  :  Dimensions  and  weight,  7— Bed,  61— Use  of,  220. 

EQUIPMENT :  Chap.  XI.— Of  field  carriages,  306— Of  forge  for  field  battery, 
307— Of  battery  wagon  for  field  battery,  310— Of  park  forge,  316— Of  park 
battery  wagon,  319— Of  field  train,  329-  Of  sieg^  train,  332— Of  fortress  car- 
riages, 339— Of  mortar  batteries,  339. 

EXPANSION :  Of  shot,  by  heat,  376— Of  various  bodies,  by  heat,  422. 

EYE  PINS :  Dimensions  of,  66. 

F. 
FALUNG  BODIES :  MoUon  of,  427. 
FASCINES :  Preparation  of  pitched  fascines,  294. 
FELLING  AXE:  Dimensions,  117— Weight,  118. 
FIELD  CARRIAGES :  Nomenclature,  37— DimensioiiB  and  weights,  66--Bilk 

of  timber,  67— Bills  of  iron,  76 — Equipment  306. 
FIELD  PARK,  831. 
FIELD  TRAIN,  329. 
FILES,  392. 
FIRE  BALLS,  292. 
FIRE  STONE,  289. 
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FIRE  WORKS,  Chap.  X. —Materials,  236— Storage,  296. 

FIXED  AMMUNITION :  For  mountain  howitzer,  138— For  field  service,  250. 

FLINTS,  242— Number  to  100  rounds,  329. 

FORAGE  :  Weight  of  diflferent  kinds,  419. 

FORGE:  For  Field.  Service :  Nomenclature,  40;  dimensions  and  weight,  57; 
bill  of  timber,  68 ;  bill  of  iron,  83 ;  for  field  battery,  307 ;  for  field  park, 
316  ;  weights,  equipped,  328 — For  Mountain  Service,  140 ;  weight  of,  145. 

FRACTIONS  :  Table  of  equivalent  vulgar  and  decimal,  407. 
.  FREEZING  POINTS,  of  liquids,  424. 

FRICTION  :  Laws  of,  434. 

FRICTION  PRIMERS :  Manner  of  making,  281. 

FRIGORIFIC  MIXTURES,  424.    ^ 

FULMINATE,  of  mercury :  Preparation  of,  279. 

FUNNEL,  115. 

FURNACES  :  For  laboratory,  230— For  heating  shot,  374. 

FUZES  :  For  mortar  service,  274 — For  field  service,  276 — For  columbiads  and 
howitzers,  277. 

FUZE  IMPLEMENTS,  114— Weights  of,  118. 
'  FUZE  PLUGS :  For  field  shells,  254— For  heavy  ordnance,  268. 

G. 

GAUGES  :  For  shot  and  shells,  27 — For  inspecting  small  arms,  164 — For  gun- 
powder, 219. 

GAUGING,  casks,  438. 

GEOMETRICAL  PROGRESSION,  439. 

GINS  :  Nomenclature,  51 — Dimensions  and  weights,  62 — Bills  of  timber,  75 — 
Bills  of  iron,  99— Mechanical  manoeuvres,  354. 

GIN  FALL:  Field  and  siege,  354— Garrison  and  casemate,  357. 

GOLD  RAIN,  288.  , 

GOMER  CHAMBER,  3. 

GRAPE  SHOT  :  Dimensions  and  weights,  29. 

GRAPE :  St«and3  of,  266. 

GRATES,  for  heating  shot,  374. 

GRAVITY  :  Specific,  409— Force  of,  427— Centres  of,  438. 

GREASE,  for  wheels,  155. 

GRENADES,  29. 

GROMMETS,  269. 

GUNS :  Dimensions  and  weights,  5— Proof,  17,  18— Ranges,  Chap.  XIII. 

GUN  METAL :  Bronze,  8— Cast  iron,  9— Strength,  402. 

GUNNER'S  IMPLEMENTS:  Gimlet,  111— Perpendicular,  113— Pincers,  114— 
Callipers,  114— Quadrant,  114— Sleeves,  115— Weights  of,  118. 


XIV  INDEX. 

GUN  CARRIAGES :  Field:  Nomenclature,  37 ;  dimensions  and  weights,  65  ; 
bills  of  timber,  67 ;  bilb  of  iron,  76 ;  equipment,  305 ;  weights,  equipped, 
306 — Siege :  Nomenclature,  44 ;  dimensions  and  weights,  56  j  bills  of  tim- 
ber, 70;  bills  of  iron,  86;  equipment,  334 — Barbette:  Nomenclature,  47; 
dimensions  and  weights,  58;  bills  of  timber,  71 ;  bills  Of  irort,  90;  equip- 
ment, 339 — Oaaemate:  Nomenclature,  49;  dimensions  and  weights,  60  ;  bills 
of  timber,  73 ;  bills  of  iron,  95 ;  equipment,  339— For  Mountain  Hovoitzer: 
Nomenclature,  131 ;  dimensions  and  weights,  146.    . 

GUNPOWDER:  Chap.  IX.— Materials,  209— Proportions,  213— Manufacture, 
214— Density,  217— Packing,  218— Inspection  and  proof,  219— Analysis,  2^3— 
.Preservation  and  storage,  224 — Temperature  at  which  it  explodes,  217. 

H. 

HALBi'S  ROCKETS,  289— Ranges  and  weights,  365. 

HALL'S  CARBINE :  Nomenclature,  162— Dimensions  and  weight,  163— Inspec- 
tion, 177— Care  of,  188. 

HAND  BILL,  (or  bill  hook,)  117. 

HAND  CART  :  Nomenclature,  53. 

HANDSPIKES  :  For  field,  siege,  and  garrison  service,  109— Number  required^ 
see  Equipment. 

HARNESS :  For  Field  and  Siege  Carriages,  Chap.  V.— Weight,  127 ;  dimensions 
of  parts,  and  buckles,  128;  materials  for  making,  130;  storage,  130;  spare 
parts  for  repairs,  315,  323— For  a  battery,  330— For  Mountain  Service,  134. 

HAUSSE :  Pendulum,  for  field  service,  112. 

HAVRESACK,  110. 

HAY:  Weight  in  bundles,  419. 

HEAT :  Properties  and  eflfects,  420  to  426. 

HEIGHTS :  Barometric  measurement  of,  426. 

HORSES  :  Number  required  for  a  field  battery,  330— For  siege  train,  332— Power 
of,  419 — Steam  horse  power,  420. 

HORSE  SHOES,  and  nails  :  Weight  of,  310. 

HOT  SHOT :  Firing,  374— Expansion,  375. 

HOWITZERS :  Dimensions  and  weights,  6— Proof,  18— Shells,  27— 

Ammunition:  For  moimtain,  136;  for  field,  250;  for  siege  and  garrison,  263. 

I. 

ICE :  Strength  of,  426. 

IMPLEMENTS:  For  Field,  Siege,  and  Garrison  Service ;  Chap.  IV.— Nomen- 
clature and  dimensions.  103;  weights,  108,  118;  storage,  119 — For  Moun- 
tain Artillery,  132, 139— Kind  and  number:  For  field  carriages,  305 ;  for  siege 
carriages,  334 ;  for  fortress  carriages,  339 ;  for  firing  hot  shot,  374 ;  for  me- 
chanical manoeuvres,  344 — For  small  arms,  158, 162. 
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INCENDIARY  MATCH :  Preparation  of,  296. 

INCLINED  PLANE!  Power  of,  433. 
.INFANTRY  ACCOUTREMENTS,  201. 

INITIAL  VELOCITIES :  Of  cannon  balls,  365— Of  bullets,  367— Formula  for 
computing,  432. 

INSPECTION :  Of  ordnance,  12— Of  shot  and  shells,  30— Of  small  arms,  new, 
164— Of  arms  in  service,  189— Of  Hall's  carbine,  177 — General  directions 
for  inspection  of  arms,  179. 

INSTRUMENTS  :  For  inspecting  ordnance,  10— For  siege  train,  336— For  ar- 
mament of  forts,  341. 

IRON,  CAST :  For  gims,  9, 10— Specific  gravity  and  strength,  9,  399,  402— Pro- 
perties and  varieties,  385. 

IRON,  BAR :  Bills,  for  field  carriages,  76— For  siege  carriages,  86 — For  ba^rbette 
carriages,  90 — For  casemate  carriages,  96 — ^For  mountain  howitzer  carriage, 
&c,  147, 148— Manufacture,  382— Properties  and  test,  384— Forging,  386— 
Tinning,  391— Strength,  399,  402— Weight,  tables  of,  404— Plate,  weight  of, 
406,  407— Wire  gauge,  66. 

IRON  PIPES:  Weight  of,  408. 

ISSUE  OF  ARMS,  185. 

J. 

JACK:  Lifting,  64— Lever,  64— Small  screw  jack,  118. 

K. 

KIT:  Composition,  295. 

KNOTS:  PJate  19. 

L. 

LABORATORY  :  Arrangement,  fixtures  and  furniture,  229— Tools,  231— Mate- 
rials, 236— Paper,  239. 

LACKER :  For  iron  ordnance,  162 — For  small  arms  and  paper,  163 — ^For  iron 
work,  154. 

LADLES :  For  cannon,  105— Number  required,  334,  339. 

LEAD :  Detection  of,  in  bronze,  8— Adulteration  of,  237— To  reduce  oxide,  237 — 
Temperature  of  melting  point,  423. 

LEAD  BALLS :  Diameters  and  weights,  29— To  compute  weight  of,  30— Fabri- 
cation, 244 — Pressed,  245 — Packing,  246. 

LEADERS,  271. 

LEATHER :  For  artillery  harness,  130— For  accoutrements,  206. 

LEG  GUARD  j'  Description,  125— Weight,  127. 

LEVER  JACK,  64. 

LEVER :  Power  of,  432. 

LIFTING  JACK :  Nomenclature  and  weight,  64. 

LIGHT  BALLS,  294. 


XVI  INDEX. 

LIGHTNING  RODS,  226. 

LIMBER  :  For  Field  Carriages :  Nomenclature,  38;  dimensions  and  height,  66; 
bill  of  timber,  67 ;  bill  of  iron,  81 — For  Siege  Carriaget :  Nomenclature, 
45 ;  dimensions  and  weight,  56 ;  bill  of  timber,  70;  bill  of  iron,  88. 

LINE  OF  SIGHT,  natural,  3. 

LINIMENT,  for  burns,  298. 

LINSTOCK  :  Description,  110— Weight,  118. 

LOCK:  For  Cannon:  Description  113;  weight,  118— /br  SmaU  Armi:  Nomen- 
clature, 157;  weight,  163;  inspection,  172. 

LOCK  COVER,  113— Weight,  118. 

LOGARITHMS,  440. 

M. 

MACHINES:  Nomenclature,  51— Required  for  siege  service,  335— For  garrison 
service,  340. 

MAGAZINES  :  For  gunpowder,  224. 

MAGNETIC  NEEDLE:  Variation  and  dip,  426. 

MARKS :  Of  ordnance,  19— Of  small  arms,  180. 

MARRONS,  289. 

MATCH  :  Preparation  of,  269,270— Incendiary,  295. 

MATERIALS  :  For  constructions.  Chap.  XIV— For  repairing  siege  carriages, 
335— For  repairing  fortress  carriages,  340— Strength  and  weight,  399  to  410. 

MATHEMATICAL  formulffi  and  data,  435. 

MAUL,  115. 

MEASURES,  U.  S.  and  Foreign:  Length,  411— Surface,  414— Solidity, 414— Ca- 
pacity, 415— Weight,  416— Value,  418. 

MEASUREMENT,  of  timber  and  boards,  381. 

MECHANICAL  MANOEUVRES :  Field  artillery,  343— Siege  artillery,  344— 
Mortar  wagon,  349 — Garrison  artillery,  352 — Gin,  354. 

MECHANICAL  POWERS,  432. 

MELTING  POINTS,  of  solids,  423. 

MEN  :  Working  power,  &c.,  419. 

MEN'S  IL^RNESS:  Description,  117— Weight,  118. 

MENSURATION,  435. 

METALS:  For  constructions,  382 — Storage  and  preservation,  393 — Relative 
ductility  and  malleability,  399 — Strength  and  weight,  399  to  406 — Expan- 
sion, by  heat,  422. 

METRES :  Table  for  reduction  to  inches,  413.  ' 

MONEY,  418. 

MORTARS :  Dimensions  and  weights,  7— Proof,  18, 19— Beds,  60, 67— Platform, 
51,  57 — Implements  and  equipments,  Chap,  IV;  339  -  Mechanical  manceiv: 
vres,  350. 
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MORTAR  WAGON :  Nomenclature,  46— Dimensions  and  weight,  6T— Bill  of 

timber,  70 — Bill  of  iron,  89 — Mot  hanical  manoeuvres,  349. 
MOUNTAIN  ARTILLERY,  Cliap.  VI.— Dimensions  and  weight  of  howitzer, 

6 — Of  carriages  and  equipment,  145 — Ranges  of  howitzer,  148 — Ck)mpoBition 

of  a  battery,  331. 
MUSKET :  Nomenclature  of  percussion,  167 — Flint,  169 — Alteration  of  flint  to 

percussion,  159 — Dimensions  and  weights,  163 — ^Inspection,  164 — Packing, 

181— Strength  of  barrels,  196.  ' 

MUSKETOON:   Cavalry,   160— Artillery   and  Sappers,  161— Dimensions  and 

weights,  163. 

N. 
NAILS :   Wrought  and  Cut :  Dimensions  and  weights,  64 — Horse  Shoe,  310. 
NEEDLE,  magnetic :  Declination  and  dip,  426. 
NOSE  BAG,  125. 
NUTS:  Classification  and  dimensions,  63. 

O. 

OATS :  Weight  of  a  bushel,  419. 

ORDNANCE:  Kinds  and  calibres,  1 — Nomenclature,  2 — Designation,  4— Inspec- 
tion, 10 — Proof,  16 — Marks,  19 — Injuries  in  service,  19 — Spiking  and  un- 
spiking,  20 — Preservation,  21 — Table  of  foreign  ordnance,  23 — Proportion 
for  a  field  train,  329 — For  a  siege  train,  332. 

P. 

PACKS,  for  mountain  service,  146. 

PACK  SADDLE:  Nomenclature,  133— Weight,  146— Bill  of  timber,  146— Bill 
of  iron,  148. 

PACKING  :  Small  arms,  181— Fixed  ammunition,  260. 

PACKING  BOXES  :  For  muskets,  181— For  rifles  and  pistols,  183— For  balls, 
245 — For  percussion  cartridges,  249 — For  fixed  ammunition,  260 — For  per- 
cussion caps,  281 — For  field  forge,  307 — For  field  battery  wagon,  311,  313 — 
For  park  forge,  316 — For  park  battery  wagon,  319,  322. 

PAINT:  Preparation,  Cliap.  VH.— Quantity  and  kind  required  for  a  car- 
riage, 151 — For  tarpaulins,  151 — Brainard's,  151. 

PAPER:  For  laboratory  purposes,  239 — For  small  arm  cartridges,  245^For 
field  ammunition,  267 — Cartridge  bags,  263— Drawing,  dimensions  of,  418. 

PARK  :  Field,  composition  of,  331. 

PASS  BOX,  110. 

PASTE,  240. 

PENDULUM  HAUSSE:  Construction  of,  112. 

PENDULUM,  ballistic  :  Used  for  proving  powder,  221. 

PENDULUMS  :  Length  for  a  given  time  of  vibration,  427. 
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PENETRATION  of  balls :  In  masonry,  368,  372— In  wool,  369,  372,  373— In 
'feartb,  370— In  feiscmes  and  wood,  371— In  cast  iron,  372— In  paper,  373. 

PERCUSSION  CAPS,  for  small  arms:  Manufacture,  278— Number  required  for 
*  cartridg-es,  248,  329.  ' 

PERCUSSION  PRIMERS,  for  cannon:  Manufiacture,  283— Number  required 
for  field  ammunition,  303. 

PEWTER:  Composition,  393— Melting  point,  422. 

PICK  'AXE,  117— Weight,  118. 

PILING  BALLS,  33— Table  of  piles,  34. 

PIPES :  Weight  of  iron,  408. 

PISTOL :  Nomenclature,  161— Dimensions  and  weight,  163— Proof,  169— Pack- 
ing, 183. 

PITCH :  Manner  of  making,  398. 

PITCHED  FASCINES :  Preparation  of,  294. 

PLATFORM  :  For  mortars,  61,  57 — For  siege  guns,  number  required,  336. 

PLUMMET,  for  mortar  service,  116. 

POINTING  WIRE,  for  mortars,  116. 

PORT  FIRES  :  Manner  of  making,  273— Number  required  for  field  service,  303. 

PORTFIRE  CASE,  110— Weight,  118. 

i^ORTFlRE  fetbck;  110— Weight,  118. 

'i^OR'ilf'FniE  CUTTER,  111— Weight,  118. 

Pb^l^iR :  See  Gunpowder. 

POWDER  MEASURES:  Dimensions  of,  116,  116. 

POWERS,  of  numbers,  452. 

PREPONDERANCE  of  cannon:  Definition,  4— Of  guns,  6— Of  columbiads  «nd 
horwiiz^rs,  6."  ,  - 

PRIMERS  for  cannon:  Friction,  281 — Percussion,  283 — Number  required,  for 
field  ammunition,  303 ;  for  siege,  333 ;  for  forts,  338.  ' 

PRIMING  HORN,  111— Weight,  118. 

PRIMING  WIRE,  111. 

PtilMlNG'  TUBES  :  Manufacture,  271— Number  required,  303,  333,  338. 

PROGRESSION :  Arithmetical  and  geometrical,  439. 

PROJfcCTlLES :  See  Shot  and  Shells;  Ballistics. 

PROLONGE:  For  Field  Service :  Description,  116;  weight,  US— For  Mechanical 
Manoeuvres,  345. 

PROOF:  Of  Iron  for  ordnance,  10— Of  ordnance,  16— Of  shot,  31— Of  small 
arms,  169— Of  swords  and  sabres,  199— Of  gunpowder,  219— Of  chains,  66, 402. 

PULLEY :  Power  of,  432. 

PULLEY  BLOCKS,  for  gins,  61,  62. 

PYROMETER:  Wedgewood's,  420. 
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QUICK  MATCH,  270. 

QUOIN  for  mortar  beds,  115— Weight,  118. 

R. 
RACKS,  for  small  arms,  184. 

RAIN :  Quantity  that  falls  annually,  426— Of  fire,  288— Gold,  288. 
RAMMERS:  Heads,  103-Staves,  107— Finished,  103. 
RANGES  of  ordnance:  Mountain  howitzer,  148 — Field   guns  and   howitzers^ 

369,  360— Siege  and  garrison  guns  and  howitzers,  361— Columbiads,  363 — 

Mortars,  364— War  rockets,  366. 
RASPS:  Kinds  and  sizes,  392.     . 
RED  HEAT  of  iron,  423. 

REPAIRS :  Of  small  ^rms,  190  to  196— Of  side  arms  and  accoutrements,  205. 
RESISTANCE  of  the  air,  to  motion  of  projectiles,  431 
RIFLE :  Nomenclature,  160— Dimensions  and  weight,  163— Inspection  and  proof, 

166,  169 — Accoutrements,  202. 
RINGS,  for  chain's  :  Dimensions,  65. 
RIVETS  :  Dimensions  and  forms,  64. 

ROCKETS :  Signal,  284— War,  289— Ranges  and  weights  of  Hale's,  366. 
ROPES :  For  siege  train,  335 — For  forts,  340— For  mechanical  manoeuvres,  345— 

Quality  and  kinds,  394— Splicing,  394— Strength  and  weight,  403. 

S. 

SABOTS :  For  mountain  howitzer  ammunition,  136— For  field  ammunition,  252 — 
For  heavy  shells,  264. Hj 

SABRES :  Cavalry  and  artillery,  198. 

SADDLE :  For  field  artillery  harness,  123, 127— Pack,  133, 145. 

SAPPER'S:  Musketoon,  161, 163— Accoutrements,  204. 

SCRAPER,  for  shells,  116. 

SCREW :  Mechanical  power,  433 — Table  of  wood  screws,  66. 

SCREW  JACK,  118. 

SEGMENTS,  of  circles :  Table  of  areaa,  451. 

SERPENTS,  for  rockets,  2S8. 

SHEET  METALS  1  Gauge,  66— Weight,  407. 

SHEET  IRON :  Properties,  390— Weight,  406,  407. 

^HEET  TIN,  391. 

SHEXLS :  Dimensions  and  weights,  27— To  compute  weight  of,  30— To  find  the 
quantity  of  powder  to  fill  a  shell,  30 — Inspection,  30 — Strapping :  For  moun- 
tain howitzer,  136;  for  field  service,  263 ;  for  siege  and  garrison  cannon,  264 — 
*  Charging:  For  mountain  howitzer,  137;  for  field  service,  256  ;  for  mortars, 
267;  for  heavy  ordnance,  268— Unloading,  298— Ranges,  148,  360,  366— 
Penetrations,  369  to  372. 
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SHELL  HOOKS,  116. 

SHELL  PLUG  SCREW,  114. 

SHOT :  Dimensions  and  weights,  27— To  compute  weight  of,  SO—Inspection,  30— 
Piling  and  preservation,  32— Ranges,  359  to  363— Penetrations,  368  to  372— 
Expansion  by  heat,  375. 

SHOVEL:  Dimensions,  117— Weight,  118. 

SIEGE  ARTILLERY:  Ordnance:  Kinds,  1 ;  dimensions  and  weights,  5,  6,  7  ; 
proportions,  in  a  siege  train,  332— OorriagM ;  Nomenclature,  44— dimen- 
sions and  weights,  56;  bills  of  timber,  70;  bills  of  iron,  86.— Equipment, 
332 — Mechanical  manoeuvres,  344. 

SIEGE  TRAIN,  332. 

SINES :  Table  of  natural  sines  and  tangents,  441. 

SLING:  For  guns,  356. 

SLING  CARTS:  Nomenclature,  52— Dimensions  and  weights,  62— Bill  of  tim- 
ber, 75 — Bill  of  iron,  101— Mechanical  manoeuvres,  351. 

SLOW  MATCH :  Preparation,  269— Quantity  for  field  ammunition,  303— For 
siege  train,  333— For  forts,  338. 

SMALL  ARMS,  Chap.  VIII— Nomenclature,  157— Dimensions  and  weights, 
163— Inspection,  164— Packing,  1  SI— Storage,  184— Repairs,  190— Ammu- 
nition, 243— For  armament  of  forts,  338. 

SNOW:  Limits  of  perpetual  snow,  426. 

SOLDER:  Composition,  393— Melting  points,  423. 

SOLDERING,  391. 

SOUND:  Velocity,  425. 

SPARE  PARTS,  for  repairs  :  Small  arms,  193— Side  arms  and  accoutrements, 
206 — Field  carriages  and  equipments,  331 ;  see  also  EauiPMENT — Sieg'e  car- 
riages, 335 — Fortress  carriages,  340. 

SPATULA,  for  mortar  service,  115. 

SPECIFIC  GRAVITIES  :  Tables  of,  409,  410. 

SPHERICAL  CASE  SHOT :  Dimensions  and  weights,  28— Inspection,  30— For 
Mountain  Howitzer  :  Fixing  and  charging,  137 — For  Field  Service:  Charge 
for  firing,  250  ;  strapping,  253 ;  charging,  265 ;  weights,  fixed,  259 ;  packing 
260 ;  proportion  for  a  battery,  330 ;  ranges,  359 ;  initial  velocities,  365 — fbt 
Siege  Service :  Charging,  255 ;  strapping,  264 ;  proportion  for  siege  train, 
333— Fuzes,  276. 

SPIKING  ordnance,  20. 

SPLICING  ropes,  394. 

SPLINTS  for  mortar  service,  115. 

SPONGES,  104— Heads,  104— Covers,  105— Staves,  106— Weights,  108, 118. 

SPONGE  BUCKET:  Description,  116— Weight,  118. 

SQUARES  and  roots,  of  numbers,  462. 


INDEX.  XXI 

STARS,  for  rocketa,  287. 

STAVES,  for  implements :  Dimensions,  106~Bill  of  plank,  108. 

STEAM  :  Elastic  force,  425— Horse  power,  420. 

STEEL :  Kinds  and  properties,  387 — Hardening  and  tempering",  389 — Strength, 
399,  402. 

STONE  MORTAR :  Dimensions  and  weight.  7— Proof,  18-^harge,  333. 

STORE  TRUCK :  Nomenclature,  63— Weight  54. 

STRAPS,  for  shot  and  shells  :  Field,  253— Siege  and  garrison,  264. 

STRAPPING  shot  and  shells :  For  mountain  howitzer,  136— For  field  service, 
253,  266 — For  siege  and  garrison  service,  264. 

STRENGTH  :  Of  iron  for  guns,  9— Of  musket  barrels,  196— Of  materials,  399, 
402 — Of  chains,  402— Of  hemp  and  iron  wire  ropes,  403 — Of  ice,  426. 

SWORDS  and  sabres  :  Nomenclature,  198^Dimensions  and  weights,  199— In- 
spection and  proof,  199— Packing,  200— Cleaning  201. 

T. 

TABLES :  United  States  ordnance,  6,  6,  7— Foreign  ordnance,  23— Shot  and 
shells,  27— Lead  balls,  29— Cast  iron  balls,  30— Piles  of  balls,  34— Dimen- 
sions and  weights  of  artillery  carriages,  55  to  62 — Bolts  and  nuts,  63 — 
Wood  screws,  65 — Finished  implements,  108,  118 — Dimensions  of  parts  of 
harness,  128 — Small  arms,  163— Fixed  ammunition,  259rr-Ranges  of  moun- 
tain howitzer,  148 — Ranges  of  field  guns  and  howitzers,  359 — ^Ranges  of 
heavy  ordnance,  361 — Ranges  of  Hale's  rockets,  365 — ^Initial  velocities,  365— 
Board  measure,  381 — Files  and  rasps,  392 — Weight  of  iron,  404  to  407 — 
Equivalent  vulgar  and  decimal  fractions,  407 — Cast  iron  pipes,  408— Specific 
gravities,  409 — Weights  and  measures,  411  to  417 — Coins,  418— Reg^ular 
polygons,  436 — Natural  smes  and  tangents,  441 — Circular  segments,  461 — 
Areas  and  circumferences  of  circles,  443,  462 — Powers  and  roots  of  num- 
bers, 452. 

TANGENTS  :  Table  of  natural  tangents,  441. 

TANGENT  SCALES :  For  field  guns  and  howiitzers.  111,  112. 

TAR,  398. 

TAR  BUCKET:  Description,  11«— Weight,  118.     , 

TARPAULINS:  Dimensions,  116— Weights,  118— Painting,  161. 

TARRED  LINKS,  294. 

TENACITY :  Of  gun  iron,  9— Of  various  materials,  399,  402. 

TEST :  Of  gun  iron,  9,  10— Of  saltpetre ;  rough,  209 ;  refined  212— Of  bar  irpn, 
384— Of  steel,  389— Of  files,  392. 

THERMOMETERS :  Comparison  of  different  scales,  420.; , 

THUMBSTALL,  111. 
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TIMBER:  For  artillery  carriages,  67  to 75 — For  implements^  109 — For  moun- . 
tain  howitzer  carriage,  &c.,  146r— For  repairs  of  siege  carriages,  335— -For 
repairs  of  fortress  carriages,  340— Kin^s  of  trees,  377 — Selection  and  felling, 
378— Defects,  379— Seasoningand  preserving,  379— Measuring,  381— Strength, 
399,  400— Weight,  409. 

TIN :  Sheet,  391— Strength,  399— Weight,  409— Melting  point,  423. 

TINNING,  iron  and  copper,  391. 

T01M[PI0NS,  for  mortar?  and  howitzers,  11?. 

TOOLS :  For  equipment  of  mountain  artillery,  142, 144 — Armorer's,  for  arse- 
nals, 192— Laboratory,  231— For  field  forge,  308— For  field  battery  wagon^ 
311-^For  park  forge^  316 — For.p^rk  battery  wagon,  320 — For  siege  train, 
^3^For  armament  of  forts,  340. 

TORCHES:  Preparation,  296^ 

TORSION :  Resistance  of  bodies,  401. 

TOURTEAUX,  (tarred  links,)  294. 

TOW  HOOK :  Dimensions,  116— Wright,  118— Number  required,  305. 

TRAJECTORY  of  a  ball :  In  vacuo,  428— In  the  air,  430. 

TRIGONOMETRY :  Formulae,  440. 

TRUCKS :  Casemate,  53— Store,  53— Weights,  54. 

TUBES,  priming :  Metal,  271— Quill,  272— Friction,  281. 

TUBE  POUCH:  Description,  110— Weight,  118. 

^M.  's U. 

UNSPIKING  cannon,  21. 

-..   ,  .^ V. 

VALENGJENNES  COMPOSITION,  291. 

YAUSE:  Artillery  driver's,  124. 

VALUE  of  foreign  coins,  418. 

VARIATIONS  allowed :  In  iron  ordnance,  14 — ^In  brass  ordnance,  16. 

VARNISH:  For  patent  leather,  154— Copal,  154 — Japan,  156— For  percussion 
caps,  280. 

VEGETATION :  Limits  of  growth  of  various  plants,  426. 

VELOCITIES,  initial :  Of  cannon  balls,  366— Of  lead  balls,  367— Loss  by  wind- 
age, 367 — Formula  for  computing,  432. 

VELOCITY ;  Of  balls :  loss  by  the  resistance  of  the  air,  431 ;  final  velocity  of 
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VENT :  Position  and  diameter,  3. 
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VENT  PIEICE,  far  brass  ordnance,  3. 

VENT  PUNCH,  HI. 
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ORDNANCE  MANUAL. 


CHAPTER    FIRST. 


aRDNANCE. 

The  following  are  the  kinds  and  calibres  of  ordnance  used  in  the  land  service 
of  the  United  States : 


KIKD  OP  ORDNANCE. 


GUKS  4 


Field., 


Siege  and  garrison  * 
Seacoast 


Mountain 
Field.... 


Howitzers.  • 


Siege  and  garrison  < 
Seacoast • 


COLUMBIADS  . 


Mortars... 


Light.., 
Heavy. 


Stone  mortar.. 
Coehorn  .... 
^  Eprouvettc . . 


6-pounder. . 
12-pounder. . 

12-pounder. . 
18-pounder.. 
24-pounder.. 
32-pounder. . 
42-pounder.. 

12-pounder. . 
12-pounder.. 
24-pounder. . 
32- pounder., 


►  Bronze. 


Iron. 


8-inch. . . . . 
24-pounder. , 

8-inch. . . . , 
10-inch.... 


>  Bronze . 


►  Plate  1. 


8-inch. 
10-inch. 


8-inch 

10-inch...... 

10-inch 

13-inch 


16-inch 

24-pounder... 
24-pounder... 


^  Iron . 


Plate  2. 
Plate  la 

!  Plate  2. 


'  Plate  9. 


Plate  2. 


•  Bronze. 
Iron . . . 


A  12-inch  columbiad,  of  cast  iron,  has  also  been  made  for  trial. 

The  plates  and  the  tables  of  dimensions  and  weights  refer  to  the  latest  patterns. 
.  For  the  description  of  ordnance  of  former  patterns,  see  the  first  edition  of  this 
Manual. 
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J^ommclaiure, 

The  forms  of  the  several  pieces  of  ordnance  are  shown  in  the  Plates  referred 
to  in  the  last  column  of  the  preceding  table. 

Cannon  made  of  bronze  are  commonly  called  brass  cannon. 

The  cascahle  is  the  part  of  the  gun  in  rear  of  the  base  ring ;  it  is  composed 
generally  of  the  following  parts :  the  X»io6,  the  ntck^  iht  fiiUti  and  the  hast  of  the 
breech. 

The  base  of  the  breech  is  a  frustum  of  a  cone,  or  a  spherical  segment,  in  rear 
of  the  breech. 

The  base  ring  is  a  projecting  band  of  metal  adjoining  the  base  of  the  breech 
and  connected  with  the  body  of  the  gun  by  a  concave  moulding. 

The  breech  is  the  mass  of  solid  metal  behind  the  bottom  of  the  bore,  extending 
to  the  rear  of  the  base  ring. 

The  reinforce  is  the  thickest  part  of  the  body  of  the  gun,  in  front  of  the  base 
ring',  if  there  is  more  than  one  reinforce,  that  which  is  next  to  the  base  ring  is 
^led  the  first  reinforce;  the  other,  the  second  reinforce.  In  some  howitzers, 
instead  of  a  reinforce,  there  is  a  recess  in  the  metal  around  the  chamber,  next  to 
the  base  ring. 

The  reiftforce  band  is  at  the  junction  of  the  first  and  second  reinforces  in  the 
heavy  howitzers  and  columbiads. 

The  chase  is  the  conical  part  of  the  gun  in  front  of  the  reinforce. 

The  astragal  and  fillets,  in  field  guns,  and  the  chase  ring  in  other  pieces,  are 
the  mouldings  at  the  front  end  of  the  chase. 

The  neck  is  the  smallest  part  of  the  piece,  in  front  of  the  astragal  or  the  chase 
ring. 

The  swell  qfthe  muzzle  is  the  largest  part  of  the  gun  in  front  of  the  neck.  It 
is  terminated  by  the  muzzle  mouldings,  which,  in  field  and  siege  guns,  consist 
of  the  lip  and  ihefiilet.  In  the  seacoast  guns  and  heavy  howitzers  and  colum- 
biads, there  is  no  fillet.  In  field  and  siege  howitzers,  and  in  mortars,  a  muzzle 
^mi  takes  the  place  of  the  swell  of  the  muzzle. 

The  face  of  the  piece  is  the  terminating  plane  perpendicular  to  the  axis  of 
lilt  bore. 

The  trunnions  are  cylinders,  the  axes  of  which  are  in  a  line  perpendicular  to 
iJStit  «3tis  of  the  bore,  and  in  the  same  plane  with  that  axis. 

it^  rimbases  are  short  cylinders,  uniting  the  trunnions  with  the  body  of  the 
i>^-   The  ends  of  the  rimbases,  or  the  shoulders  (if  the  trwmons,  are  planes  per* 

>i«^i8ifor  to  the  axis  of  the  trunnions. 


NOMENCLATURE.  6 

The  bore  of  the  piece  includes  all  the  part  bored  out,  viz :  the  cylinder,  the 
chamber,  (if  there  is  one,)  and  the  conical  or  spherical  surface  connecting  them. 

The  chamber^  in  howitzers,  columbiads,  and  mortars,  is  the  smaller  part  of 
the  bore,  which  contains  the  charge  of  powder.  In  howitzers  and  columbiads 
the  chamber  is  cylindrical ;  it  is  united  with  the  large  cylinder  of  the  bore  by  a 
conical  surface ;  the  angles  of  intersection  of  this  conical  surface  with  the  cylin- 
ders of  the  bore  and  chamber  are  rounded  (in  profile)  by  arcs  of  circles.  In 
the  8-incl)  siege  howitzer,  the  chamber  is  united  with  the  cylinder  of  the  bore 
by  a  spherical  surface,  in  order  that  the  shell  may,  when  necessary,  be  inserted 
without  a  sabot. 

A  conical  chamber  which  is  joined  to  the  cylinder  of  the  bore  by  a  portion 
of  a  spherical  surface,  (as  in  the  8-inch  and  10-inch  light  mortars,)  is  called  a 
Gomer  chamber. 

The  bottom  of  the  bore  is  a  plane  perpendicular  to  the  axis,  united  with  the 
sides  (in  profile)  by  an  arc  of  a  circle,  the  radius  of  which  is  one-fourth  of  the 
diameter  of  the  bore  at  the  bottom.  In  the  columbiads,  the  heavy  sea  coast 
mortars,  the  stone  mortar,  and  the  eprouvette,  the  bottom  of  the  bore  is  hemi- 
spherical. 

The  muzzle,  or  mouth  of  the  bore,  is  chamfered  to  a  depth  of  0.15  inch  to 
0.5  inch,  (varying  with  the  size  of  the  bore,)  in  order  to  prevent  abrasion,  and 
to  facilitate  loading. 

The  true  windage  is  the  difference  between  the  true  diameters  of  the  bore  and 
of  the  ball. 

The  axis  of  the  vent  is  in  a  plane  passing  through  the  axis  of  the  bore,  per- 
pendicular to  the  axis  of  the  trunnions.  In  guns,  and  in  howitzers  having 
cylindrical  chambers,  the  vent  is  placed  at  an  angle  of  80°  with  the  axis  of  the 
bore,  and  it  enters  the  bore  at  a  distance  from  the  bottom  equal  to  one-fourth 
the  diameter  of  the  bore. 

The  diameter  of  the  vent  is  two-tenths  of  an  inch,  in  all  pieces  except  the 
eprouvette  in  which  it  is  otie-tenth. 

The  vents  of  brass  guns  are  bored  in  vent  pieces,  of  wrought  copper,  which 
are  screwed  into  the  gun. 

The  lock  piece  is  a  block  of  metal  at  the  outer  opening  of  the  vent,  in  some 
pieces  of  ordnance,  to  facilitate  attaching  a  lock  to  the  cannon. 

The  natural  line  qf  sight  is  a  line  drawn  in  a  vertical  plane  through  the  axis 
of  the  piece,  from  the  highest  point  of  the  base  ring  to  the  highest  point  in  the 
swell  of  the  muzzle,  or  to  the  top  of  the  sight,  if  there  is  one. 

The  natural  angle  of  sight  is  the  angle  which  the  natural  line  of  sight  makes 
with  the  axis  of  the  piece. 
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The  Mspart  is  the  difference  of  the  semi-diameters  of  the  base  ring  and  the 
swell  of  the  mtizzle,  or  the  muzzle  band.  It  is  therefore  the  tangent  of  the  natural 
angle  of  sight,  to  a  radius  equal  to  the  distance  from  the  rear  of  the  base  ring  to 
the  highest  point  of  the  swell  of  ^e  muzzle,  the  sight,  or  the  front  of  the  muz* 
zle  band,  as  the  case  may  be. 

The  prepondermet  of  the  breech  of  the  gun  is  the  excess  of  weight  of  the 
part  in  rear  of  the  trunnions  over  that  in  front :  it  is  measured  by  the  weight 
which  it  is  necessary  to  apply  in  the  plane  of  the  muzzle  to  balance  the  gun 
when  suspended  freely  on  the  axis  of  the  trunnions. 

The  handles  of  the  gun  are  placed  with  their  centres  over  the  centre  of  gra- 
vity of  the  piece. 

The  6- pounder  gun  and  the  l^ounder  howitzer  have  no  handles.  The  han- 
dle of  a  heavy  mortar  consists  of  a  clems,  which  is  attached  by  a  bolt  to  the 
ear  of  the  mortar. 

The  eprouvette  mortar  is  cast  with  a  sole^  which  fits  into  a  cast  iron  bed  plaUf 
bolted  to  the  platform. 

To  designate  a  piece  of  ordnance. 

State  the  kind,  the  calibre,  (in  inches  if  it  be  foreign  ordnance,)  ^e  material, 
the  weight,  the  inspector's  initials,  the  number,  the  country  in  which  it  was 
made,  the  date,  the  place  of  fabrication,  the  founder's  name,  the  name  inscribed 
on  it,  its  condition  for  service,  the  kind  of  chamber,  if  any ;  whether  it  has  a 
vent  piece,  a  lock  piece,  handles;  the  ornaments,  and  any  particular  marks 
which  may  serve  to  identify  it. 
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OF  THE  MATERIALS  FOR  ORDNANCE. 
Bronze. 

Bnmze  for  cannon,  (commonly  called  brasst)  consists  of  90  parts  of  copper, 
and  10  of  tin,  allowing  a  variation  of  one  part  of  tin,  more  or  less.  It  is  more 
fUsible  than  copper,  much  less  so  than  tin,  more  sonorous,  harder,  and  less  sus- 
ceptible of  oxidation,  and  much  less  ductile,  than  either  of  its  components.  Its 
firacture  is  of  a  yellowish  color,  with  little  lustre,  a  coarse  grain,  irregular,  and 
oflen  exhibiting  spots  of  tin,  which  are  of  a  whitish  color.  These  spots  indi- 
cate defects  in  the  metal ;  but  they  seldom  contain  more  than  25  per  cent,  of  tin. 
The  specific  gravity  of  bronze  is  about  8,700,  being  greater  than  the  mean  of  the 
specific  gravities  of  copper  and  tin. 

Pure  copper  is  of  a  red  color,  inclining  to  yellow ;  it  has  a  fine  metallic  lustre. 
Its  fracture  exhibits  a  short,  even,  close  grain,  of  a  silky  appearance ;  it  is  very 
ductile  and  very  malleable.  The  greater  the  purity  of  copper,  the  more  mal- 
leable it  is,  and  the  finer  the  grain.    Specific  gravity  from  8,600  to  9,000. 

Pure  tin  is  of  a  white  color,  a  little  darker  than  silver ;  it  is  malleable,  and 
susceptible  of  being  rolled  into  sheets,  but  it  is  not  very  ductile ;  it  is  very  soft, 
and,  when  bent  backwards  and  forwards,  it  gives  a  peculiar  cradcling  sound,  the 
distinctness  of  which  is  in  proportion  to  the  purity  of  the  tin.  Specific  gravity, 
7,290  to  7,320. 

JinalyBii  qf  ftVome.  Nitric  acid  dissolves  the  copper  and  converts  the  tin  into 
an  insoluble  peroxide.  Put  into  a  small  glass  matrass  10  parts  (say  100  grains) 
of  bronze,  in  small  particlfes,  and  80  parts  of  very  pure  nitric  acid,  at  22^ 
Beaum£^i  hydrometer,  (specific  gravity,  1,180;)  heat  it  gradually  to  ebullition, 
and  continue  that  heat  until  red  vapors  cease  to  come  over.  Let  it  settle :  pour 
off  the  liquor,  and  add  to  the  oxide  of  tin  20  parts  of  nitric  acid  ;  let  it  boil  teh 
minutes ;  decantthe  liquor  again,  and  repeat  the  same  operation  ;  dilute  the  first 
portion  decanted  with  2  or  3  times  its  volume  of  water,  and  pass  it  through  a 
filter ;  do  the  same  with  the  second  and  third  portions.  Then  throw  the  oxide 
of  tin  on  a  double  filter,  the  two  parts  of  which  are  equal ;  wash  the  precipitate 
on  the  filter  until  the  water  that  comes  off  no  longer  gives  a  blue  color  when 
heated  with  ammonia,  and  does  not  change  the  color  of  litmus  paper.  Spread 
lki9  Aher  on  paper,  and  dry  it  perfectly  m  n  stove  or  a  sand  bath.  Weigh  it, 
«d«Ung  the  exterior  filler  to  ihe  wei^hta,  in  orJer  to  ascertain  the  quantity  of 
^wviide  of  tin  which  remains  on  the  upper  filter  ;  127  parts  of  peroxide  give 
lOi)  part*  of  pure  tin* 

If  [mil  \a  present,  it  will  be  diaaolved  by  the  acid.  To  detect  it :— after  the 
^llljioji  is  coolt  odd  sulphate  of  soda,  in  order  to  precipitate  the  lead  in  the  state 
^^  '  145  parts  of  which  contain  100  of  lead. 


MATERIALS   FOR   ORDNANCE. 


Cast  Iron* 
(See  also  Chapter  14.) 

Iron  for  making  cannon  must  be  of  the  best  quality  t>f  charcoal  iron,  made  in 
a  smelting  furnace,  with  ti  cold  blast,  and  should  be  selected  particularly  for  its 
strength.  It  should  be  sofl,  yielding  easily  to  the  file  or  chisel ;  its  fracture 
presenting  an  uniform  appearance ;  color,  dark  grey ;  aspect,  brilliant ;  chrystals 
of  medium  size. 

When  cast  into  cannon,  it  should  approach  that  degree  of  hardness  which 
resists  the  file  and  the  chisel,  but  not  too  hard  to  be  bored  and  turned  without 
great  difficulty.  Its  color  a  bright  lively  grey ;  chrystals  small,  with  acute  angles, 
€Uid  sharp  to  the  touch ;  structure  uniform,  close,  and  compact.  If  the  pig 
iron  be  too  soft,  coarse,  and  loose,  its  strength  and  density  may  be  increased 
by  remelting  it  once  or  twice,  and  by  continuing  it  in  fusion  several  hours,  un* 
der  a  high  heat. 

.  But  as  the  quality  of  cast  iron  cannot  be  accurately  determined  by  an  inspec- 
tion of  its  fracture  alone,  samples  taken  from  the  pig  iron,  and  from  the  sinking 
heads  of  cannon  are  submitted  to  practical  tests.  The  mean  specific  gravity  of 
pig  Iron  is  7.00 ;  and  its  tenacity  is  about  16,000  pounds  to  the  square  inch. 

The  following  table  shows  some  of  the  results  obtained  in  the  trials  of  sam- 
ples from  gun  heads: 


DESIGNATION  OF  GUNS. 

IBON. 

DATE. 

Where  made. 

No. 

Kind. 

Weight. 

Specific 
gravity. 

Tentcity. 

1846 

April 

JOUy 

June 

September. 
November . 

Richmond,  Va. 

do. 
Pittsburgh,  Pa. 
Pittsburgh,  Pa. 
WestPomt,N.y. 

Boston,  Mass. 

Boston,  Mass. 
West  Point. 

West  Point. 
Boston,  Mass. 

28 
25 
33 
7 
37 

25 

20 
20^ 

11 
^5 

32-pdr.  S.  C.  guns. 

do.          do. 

8-inch  columbiads. 

8-inch  navy  gxuis. 

Siege  mortars, 

howitzers  &  guns. 

24-pdr.  howitaers. 

24-pdr.  guns. 
32-pdr.  navy  guns. 

8-inch  navy  guns. 
24-pdr.  howitzers. 

lbs. 

7,200 

7,200 

9,237 

6,280 

7.204 
7.226 
7.227 
7.299 

7.236 

7.222 

7.297 
7.270 

7.248 
7.905 

lbs. 
26,396 
28,462 
27,133 
32,445 

27,000 

29,006 

30,828 
30,686 

31,430 
36,651 

1847 
June 

1848 

April 

June 

1849 

June 

June 

1,477 

6,778 
6,437 

11,943 
1,500 

Mean 

941 

7.248 

29,693 
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In  making  guns  from  iron  of  which  the  quality  is  not  known,  a  sample  gun 
is  made  and  proved  to  extremity,  with  gunpowder.  The  gun  adopted  for  this 
proof  is  a  long  9-pounder  gun,  of  the  same  pattern  as  the  8-pounder  used  for  the 
same  purpose  in  France  and  Belgium.  It  is  fired  with  the  following  series  of 
charges,  viz: 


Ist. 

20  rounds, 

2d. 

20      " 

3d. 

10      " 

4th. 

5      " 

5th. 

- 

3     pounds  of  powder. 

1  ball.] 

4.5        "             " 

2    " 

4.5 

3    " 

I  Without  wads. 

9           "             " 

6    " 

18           "             " 

13    « 

In  order  that  the  iron  shall  be  used  for  ordnance,  the  trial  gun  should  sustain 
tlie  first  four  series  of  rounds  without  breaking. 

INSPECTION  OF  ORDNANCE. 

Instruments. 

1.  Star  gauge, — ^This  is  an  instrument  for  measuring  the  diameter  of  the  bore 
of  a  gun,  at  any  part. 

The  head  is  of  brass,  with  four  steel  sockets  for  the  measuring  points.  Two 
of  the  sockets  are  soldered  fast  into  the  head ;  the  other  two  are  moveable. 
The  moveable  sockets  and  points  are  pushed  out  by  means  of  two  inclined  cyliil- 
ders,  which  are  fastened  to  a  stem,  forming  a  conical  slider.  This  slider  tapers 
0.35  in.  in  a  length  of  2.2  in.;  so  that  by  pushing  the  slider  the  35th  part  of 
this  length  (about  .06  in.)  the  distance  between  the  moveable  points  is  increased 
.01  in. 

The  slider  is  connected  with  a  square  steel  rod,  consisting  of  three  parts, 
which  are  screwed  together,  according  to  the  length  of  bore  to  be  measured. 
This  rod  slides  through  a  brass  tube,  which  is  also  made  in  three  pieces. 

The  tube  is  graduated,  in  inches  and  quarters,  commencing  at  the  measuring 
points,  so  as  to  indicate  the  distance  of  the  latter  from  the  muzzle  of  the  gun. 

The  handle  is  of  wood  attached  to  a  brass  cylinder,  or  socket,  through  which 
the  sliding  rod  passes.  In  the  tube  of  the  handle  there  is  a  slit,  on  the  side  of 
which  a  scale  is  marked,  to  indicate  the  movements  of  the  measuring  points. 
Each  joint  of  the  long  tube  ^as  a  mark,  made  on  a  small  plate  of  silver,  which 
shows  the  place  of  the  zero  on  the  scale,  when  the  measuring  points  are  ad- 
justed to  the  true  diameter  of  the  bore.  In  this  position  the  handle  is  fixed  on 
the  sliding  rod  by  means  of  a  screw  clamp. 

A  ring  got^e,  for  each  calibre,  is  used  for  adjusting  the  instrument  for  use. 

A  rest,  m  the  form  of  a  T,  is  placed  in  the  mouth  of  the  gun,  to  keep  the 
instrument  in  »Ha  nxis  of  the  bore.    This  rest  has  three  slides,  which  can  be 
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adjusted  to  the  different  sizes  of  bore;  the  upright  branch  is  moveable,  for  con- 
yenience  of  packing. 

The  star  guage,  its  points  and  rest,  are  packed  in  one  box,  and  the  ring 
gauges  in  another. 

2.  The  cylinder  staff. — ^This  i^  a  round  staff,  made  of  mahogany  j  or  other  hard 
wood.  It  is  in  two  parts,  which  are  joined  together  by  brass  sockets  and 
screws ;  each  part  has  also  a  brass  socket  and  screw  at  the  outer  end,  to  receive 
the  cylinder  gauge,  guide  plate,  measuring  point,  and  searcher.  The  staff  is  gra- 
duated, in  inches  and  tenths,  on  a  strip  of  brass  let  into  it,  on  one  side* 
These  graduations  are  arranged  to  read  the  distances  from  the  extemity  of  the 
measuring  point,  when  it  is  screwed  on  the  staff. 

The  cylinder  staff  is  supported,  at  the  muzzle  of  the  piece,  by  a  ha^  tompion 
of  wood,  having  in  the  centre  a  groove  of  the  size  of  the  staff.  The  rest  for  the 
star  guage  may  be  used  also  for  this  purpose. 

3.  The  cylinder  gauge  is  a  hollow  cylinder  of  wrought  or  cast  iron,  turned  to 
the  exact  minimum  (or  true)  diameter  of  the  bore.  The  length  of  the  cylinder 
is  equal  to  its  diameter.  It  has  cross  heads,  at  right  angles  to  each  other ;  one 
with  a  smooth  hole  of  the  same  diameter  as  the  cylinder  staff;  the  other  tapped 
for  the  screw  of  the  staff  socket. 

4.  The  searcher  is  used  to  ascertain  whether  there  are  any  cavities  in  the  bore. 
It  consists  of  four  flat  springs  about  13  inches  long,  with  sharp  points,  turned 
outwards  at  the  end,  attached  to  a  socket  on  which  the  cylinder^staff  is  screwed* 

5.  The  gwde-plate  is  a  circular  iron  plate  0,2  inch  thick,  and  of  the  minimum 
diameter  of  the  bore ;  it  has  a  hole  in  the  centre,  with  a  thread  by  which  it  is 
screwed  to  the  cylinder-staff;  it  serves  to  direct  the  measuring  point  to  the  cen- 
tre of  the  bottom  of  the  bore. 

6.  The  measuring  point  is  screwed  on  the  end  of  the  cylinder  staff,  over  the 
guide-plate,  to  measure  the  depth  of  the  bore ;  it  is  of  iron,  cylindrical  in  shape, 
so  far  as  it  screws  on  the  end  of  the  staff,  and  tapering  down  to  the  diameter  of 
0.75  inch. 

7.  The  trunnion-gauge  is  an  iron  ring  of  the  diameter  of  the  trunnionsr 
which  must  pass  over  them  and  fit  closely.  The  exterior  diameter  of  this  gauge 
serves  to  verify  that  of  the  rimbases. 

8.  The  trunnion-square  is  a  double  square  of  wood,  the  distance  between 
whose  branches  is  the  same  as  that  between  the  rimbases  of  the  gun ;  in  the 
centre  is  a  pointed  sliding  plate,  with  a  thumb-screw  to  fasten  it ;  the  lowe, 
edges  of  the  branches,  which  are  shod  with  iron,  are  in  the  same  plane,  parallel 
to  the  upper  edge  of  the  connecting  piece,  so  that  when  the  square  is  placed 
with  its  branches  resting  on  the  trunnions,  the  upper  edge  of  the  connecting 
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pieeo  ia  parallel  to  their  axis.  Each  branch  has  also  an  iron  plate  projecting 
perpendicularly  from  one  side  to  rest  on  the  top  of  the  trunnions.  It  is  used  to 
Meerlain  the  position  of  the  trunnions  in  relation  to  the  axis  of  the  bore  and  to 
each  other. 

9.  The  trunnion  rule,  for  measuring  the  distance  from  the  rear  of  the  base 
ring  to  the  rear  of  the  trunnions. 

10.  CaUipers^  to  measure  diameters. 

1  ] .  A.  standard  scale,  for  verifying  other  instruments. 
19.  A  wooden  rule,  to  measure  exterior  lengths. 

13.  The  vent-gauges  are  two  pointed  pieces  of  steel  wire,  0.005  in.  greater 
and  less  than  the  true  diameter  of  the  vent. 

14.  The  vent'Searcher  is  a  hooked  steel  wire,  about  half  the  diameter  of  the 
vent. 

15.  A  rammer-head,  shaped  to  the  form  of  the  bottom  of  the  bore,  and  fur- 
nished with  a  staff,  is  used  to  ascertain  the  interior  position  of  the  vent. 

16.  A  mirror;  a  wax  taper;  bees-wax, 

17.  Rammer,  sponge,  and  priming  wire, 

18.  Figure  and  letter  stamps,  to  affix  the  required  marks. 

Inspection  of  Iron  Ordnance. 

Cannon  presented  for  inspection  and  proof,  are  placed  on  skids  for  the  con- 
venience of  turning  and  moving  them  easily.  They  are  first  examined  carc- 
ftiHy  on  the  exterior,  to  ascertain  whether  there  are  any  flaws  or  cracks  in  the 
metal,  whether  they  are  finished  as  prescribed,  and  to  judge,  as  well  as  practi- 
cable, of  the  quality  of  the  metal.  They  must  not  be  covered  with  paint, 
lacker,  or  any  other  composition.  If  it  is  ascertained  that  an  attempt  has  been 
made  to  conceal  any  flaws  or  cavities  by  plugging,  or  filling  them  with  cement, 
or  any  substance,  the  gun  is  rejected  without  further  examination.  After  this 
preliminary  examination,  the  inspector  proceeds  to  verify  the  dimensions  of  the 
piece.  The  interior  of  the  bore  is  first  examined  by  reflecting  the  sun^s  rays 
into  it  from  the  mirror ;  or,  if  ^e  sun  is  obscured,  by  a  lighted  wax  taper  or  a 
lamp  placed  on  the  end  of  a  rod,  and  inserted  into  the  bore.  The  searcher  is 
then  introduced,  and  pushed  slowly  to  the  bottom  of  the  bore  and  withdrawn, 
turmng  it  at  the  same  time;  if  one  of  the  points  hangs,  the  position  of  the  hole 
hi  marked  on  the  outside  of  the  gun  by  noticing  its  distance  from  the  muzzle, 
«im1  its  position  in  the  bore ;  the  size  and  figure  of  the  cavity  are  found  by  taking 
an  impression  of  it  m  wax  placed  on  the  end  of  a  hook.  The  cylinder*gauge, 
icrewed  on  the  staff,  is  then  pushed  gently  to  the  bottom  of  the  cylindrical  part 
«f  the  bore  and  withdrawn ;  it  must  go  to  the  bottom,  or  the  bore  is  too  small. 
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The  bore  of  tko  piece  is  then  meaaured  with  the  star  gauge.  The  measitfe- 
ments  should  be  made  at  intervals  of  i  inch  in  the  part  of  the  bore  occupied  by 
Ae  shot ;  at  intervals  of  1  inch  in  the  rest  of  the  bore  in  rear  of  the  trunnions, 
and  of  about  1  calibre  fro|^  the  trunnions  to  the  muzzle. 

The  position  of  the  trunnions,  with  regard  to  the  axis  of  the  bore  and  to  each 
other,  is  next  ascertained. 

To  verifif  the  posUioii  of  the  axis  tf  their  wimions:  set  the  trunnion-square  on  the 
trunnions,  and  see  that  the  lower  edges  of  its  branches  touch  them  throughout 
their  whole  length ;  push  the  slide  down  till  it  touches  the  surface  of  the  piece, 
and  secure  it  in  that  position  by  the  thumb-screw;  turn  the  gun  over,  and  apply 
the  trunnion  square  to  the  opposite  side,  and  if,  when  the  point  of  the  slide 
tooehes  the  surface  of  the  piece,  the  lower  edges  of  the  branches  rest  on  the 
trunnions,  the  axis  of  the  trunnions  is  in  the  same  plane  with  the  axis  0f  the 
bore ;  if  they  do  not  touch  the  trunnions,  their  axis  is  above  the  axis  of  the 
bore  by  half  the  space  between ;  and  if  the  edges- touch  the  trunnions,  and  the 
point  of  th^  slide  does  not  touch  the  surface  of  the  piece,  their  axis  is  below  the 
axis  of  the  bore.  If  the  aligmnent  of  the  trunnions  be  accurate,  the  edges  of 
the  trunnion-square  will  lit  on  them  when  applied  to  different  parts  of  their  sur- 
face ;  their  diameter  and  cylindrical  form,  and'  the  diameter  of  the  rimboses, 
arc  verified  with  the  trunnion-gauge. 

To  ascertain  the  length  of  the  bore,  screw  the  guide-plate  and  measuring-point  on 
the  cylinder  staff,  and  push  them  to  the  bottom  of  the  bore ;  place  a  ha^-lompion 
in  the  muzzle,  and  rest  the  staff  in  its  groove ;  apply  a  straight-edge  to  the  face 
of  the  muzzle,  and  read  the  length  of  the  bore  on  the  staff.  The  exterior  lengths 
are  measured  by  the  rule,  or  by  a  profile,  the  accuracy  of  which  is  first  verified. 
The  exterior  diameters  are  measured  with  the  catUpers  and  graduated  rule.  The 
position  of  the  irUerior  orifice  of  the  vent  is  found  from  the  mark  made- on  the 
rammer-head  by  the  vent-gavge  inserted  in  the  vent,  while  the  rammer-head  is 
held  against  the  bottom  of  the  bore — two  impressions  are  taken.  The  position 
of  the  exterior  orifice  of  the  vent  is  also  verified.  The  vent  is  examined  with 
gav^es,  and  with  the  verU-seareher,  to  ascertain  if  there  are  any  cavities  in  it. 
In  mortars,  the  dimensions  of  the  conical  chambers,  and  the  form  of  the  breech, 
may  be  verified  with  patterns  made  of  plate  iron.  After  the  powder  proof  the 
bore  is  washed  and  wiped  clean,  and  the  bore  and  vent  are  again  examined, 
and  the  bore  remeasured.  "the  results  of  each  of  the  measurements  and  exami- 
nations are  noted  on  the  inspection  report  against  the  number  of  the  gun. 
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VARIATIONS  ALLOWED  IN  THE, DIMENSIONS  OF  IRON  ORDNANCE. 


FIELD. 


GARRI- 
SON, &C. 


Tfci  •»*  nnov       J  More  than  the  prescribed  diameter. 
IN  THE  BORE. . .  J  j^^  ^^^^  ^j^^  prescribed  diameter  . 


In  the  length. 


In  .XTEEioa  di-  ^  "^•""'  '"™«^'  "^^re 

AMBTER8.         i  Whcrc  not  turned,  J 1^^     * 

^  Of  the  bore,  more  or  less 

From  rear  of  base  ring  to  face  of  muzzle, 

more  or  less 

Of  the  breech,  including  cascable,  more  or 

less 

Of  the  base  ring,  more  or  less 

Of  the  reinforce,  more  or  less 

Of  the  chase,  including  the  muzzle,  more  or 

less 

From  rear  of  trunnions  to  rear  of  base  ring, 

more  or  less,  in  different  pieces 

In  the   position  of  the  {  above  the  axis  of  the  bore 

AXIS  OF  the  trunnions  \  below  the  axis  of  the  bore 

In  the  length  or  the  trunnions,    \  J^^J^® 

Diameter  of  trunnions,  less 

In  the  distance  between  the  rimbases,  less 


Ill  the  same  gun,  no  variation  is  allowed  in  the  position  or 
in  the  alignment  of  the  trunnions. 

[Diameter,    |j^°/^ 

In  the  vent  <  ^        ............»..•••. 

I  Position  of  exterior  orifice,  more  or  less 

(^  Position  of  interior  orifice,  more  or  less 

iln  the  bore  or  vent 
On  the  exterior  surface 
On  the  trunnions,  within  one  inch  of 
the  rimbases 
On  the  trunnions  elsewhere 

hi  the  eprouvetUj  no  variation  is  allowed. 


Inches, 

0.02 

.00 

.04 
.10 

.05 

.10 

.10 

.15 
.05 
.10 

.10 

.10 


Inches. 
0.03 
.00 

.05 
.20 
.05 

.20 

.25 

.20 
.05 
.20 

.15  . 

.20 


.00 

.00 

.20 

.20 

.10 

.10 

.05 

.05 

.03 

.04 

.05 

.05 

.005 

.005 

.00 

.00 

.05 

.05 

.20 

.20 

.00 

.00 

.20 

.25 

.10 

.10 

.20* 

.25 

The  whole  exterior  surfaces  of  iron  guns,  columbiads,  and  howitzers  are 
turned  in  the  lathe,  or  dressed  smooth  in  the  parts  which  cannot  be  turned. 
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Inspection  of  Brass  Ordnance, 

Brass  cannon  are  measured,  and  their  dimensions  recorded,  as  prescribed  for 
iron  cannon.  Tke  exterior  form  and  dimensions  are  verified  by  the  application  of 
a  profile  cut  out  of  sheet  iron,  of  the  exact  shape  of  a  longitudinal  section  of 
the  piece.  All  brass  ordnance,  except  stone  mortars,  should  be  bored  under 
size  from  .04  to  .05  inch,  and  after  proof  reamed  out  to  the  exact  calibre. 
When  the  powder  proof  is  finished,  the  bore  should  be  cleaned  and  examined ; 
the  vent  should  then  be  stopped  with  a  greased  wooden  plug,  the  muzzle  raised, 
and  the  gun  filled  with  water,  to  which  pressure  shall  be  applied  to  force  it  into 
any  cavities  that  exist ;  or  the  water  shall  be  allowed  to  remain  in  the  bore 
about  24  hours.  The  bore  must  then  be  sponged  dry  and  clean,  and  viewed 
with  the  mirror  or  candle^  to  discover  if  any  water  oozes  from  cracks  or  cavities, 
and  also  if  any  enlargement  has  taken  place.  The  quantity  of  water  that  runs 
out  of  a  crack  or  honey-comb  will  indicate  the  extent  of  the  defect,  and  if  it 
exceeds  a  few  drops,  the  gun  should  be  rejected,  although  the  measured  depth 
of  the  cavity  may  not  exceed  the  allowance.  If  the  water  oozes  out  between 
the  vent  piece  and  the  metal  of  the  gun,  a  new  vent  piece  must  be  inserted,  and 
the  gun  again  proved  with  one  charge,  and  the  water  proof  repeated.  After 
the  bore  has  been  reamed  out  to  the  proper  size,  its  dimensions  are  again  verified, 
and  an  examination  of  the  bore  and  vent  is  made,  to  detect  any  defects  which 
may  have  been  caused  or  developed  by  the  proof.  Whitish  spots  show  a  sepa- 
ration of  the  tin  from  the  copper,  and,  if  extensive,  should  condemn  the  piece. 
A  great  variation  from  the  true  weight,  which  the  dimensions  do  not  account  for, 
shows  a  defect  in  the  alloy.  Any  attempt  to  conceal  cavities  by  filling  them 
with  screws,  or  by  any  other  methods,  should  cause  the  rejection  of  the  piece. 

Brass  cannon  should  be  rejected  for  the  following  cavities  or  honey-combs : 

Eoptcrior.— Any  hole  or  cavity  0.25  inch  deep  in  front  of  the  trunnions,  and 
0.2  inch  deep  at  or  behind  the  trunnions. 

Interior, — From  the  muzzle  to  the  reinforce,  any  cavity  0 .  15  inch  deep.  Any 
cavity  from  the  reinforce  to  the  bottom  of  the  bore. 

The  specific  gravity  of  the  metal  of  brass  ordnance  should  be  occasionally 
ascertained,  by  taking  that  of  some  of  the  heaviest,  and  some  of  the  lightest 
pieces,  at  each  inspection. 

The  exterior  surfaces  of  all  brass  ordnance  are  turned,  or  dressed  smooth. 
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V  AKUTIOMS  ALLOWED  UV  THE  DIHSN8ION8  OP  BRASS  ORDNANCE. 

Indi. 
Length  of  bora,  morvorloat. 0.1 

Smore 02 
1^^ QQ 

Exterior  poaition  of  vent,  more  or  leas 05 

Interior  poaition  of  vent,  more  or  less 30 

^  more 005 

Diameter  of  vent. 


less 00 

(  more 00 

I>mmeier  of  trunnions.  J  j^^     «^ 

(  more 10 

Length  of  trunnions.  -  \^^^ q5 

f  above  the  axis  of  the  gun .00 

Poaition  of  trunnions. .  <  below  the  axis  of  the  gun 20 

t  out  of  alignment 00 

Distance  from  rear  of  base  ring  to  rear  of  trunnions 10 

Distance  between  rimbases,  less 04 

Length  from  the  base  ring  to  the  muzzle,  more  or  less 10 

Poaition  of  mouldings,  more  or  less. .. .; 10 

Any  exterior  diameter  from  the  base  ring  to  the  muzzle  inclusive,  and 

diameter  of  rimbases,  more  or  less 04 

Diameter  of  cascable,  neck,  and  knob,  more  or  less 05 

A  proper  discretion  must  be  exercised  in  the  inspection  of  ordnance',  such 
slight  imperfections  as  do  not  injure  a  piece  for  service  may  be  disregarded, 
whilst  the  instructions  should  be  strictly  enforced  with  regard  to  defjBcts  which 
may  impair  its  utility. 

PROOF  OF  ORDNANCE. 

Gwipotoder  for  proving  ordnance  should  be  of  the  best  quality,  ranging  not 
less  than  250  yards  by  the  eprouvette;  it  should  be  proved  immediately  before 
being  used,  unless  it  shall  have  been  proved  within  one  year  previously,  and 
there  be  no  reason  to  suspect  that  it  has  become  deteriorated. 

The  cartridge  bags  are  made  of  woollen  stuff,  or  of  paper,  the  full  diameter  of 
the  bore  or  chamber.  They  are  filled  by  weight,  and  if  not  filled  at  the  place 
where  the  guns  are  proved,  each  bag  should  be  enveloped  in  a  paper  cylinder 
and  cap,  marked  with  the  weight  of  powder  and  its  proof  range. 
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The  sM  mast  be  smooth,  free  from  seams  and  other  inequalities  that  might 
injure  the  bore  of  the  piece,  and  they  must  be  of  the  true  diameter  given  in  the 
tables. 

The  toads  are  made  of  junk,  as  described  in  Chapter  X. 

PROOF   OF  IRON   ORDNANCE. 

Guns  and  howitzers  are  laid  with  the  muzzle  resting  on  a  block  of  wood  and 
the  breech  on  the  ground,  or  on  a  thick  plank,  giving  the  bore  a  small  elevation. 

Mortars  are  mounted  on  strong  wooden  frames  or  beds,  at  an  elevation  of 
45^,  supported  by  the  trunnions., 

In  proving  iron  ordnance,  after  pricking  the  cartridge,  prime  with  powder,  or 
a  tube,  and  place  over  the  vent  a  piece  of  portfire,  set  in  clay  or  putty,  long 
enough  to  permit  the  man  who  fires  it  to  reach  a  place  of  safety  before  the 
charge  explodes. 

Proof  charges  for  Iron  Guns. 

First  akd  sboond  rounds. — ^A  charge  of  powder  equal  to  one-ha^f  of  the 
weight  of  the  shot ;  two  shot  and  one  wad. 

Third  round.— A  charge  of  powder  equal  to  one'thhrd  of  the  weight  of  the 
shot ;  one  shot  and  one  wad. 

In  proving  n6w  guns,  a  compound  shot,  or  a  cylinder  vrith  hemispherical  ends^ 
of  the  true  diameter  of  the  shot,  and  equal  in  weight  to  the  two  shot,  shall  be 
used  instead  of  them. 

The  wad  is  placed  over  the  cylinder  or  the  upper  ball ;  the  whole  being  well 
rammed. 

Should  any  of  the  guns  proved  at  one  time  fail  to  sustain  the  above  proof, 
the  remainder' shaH  be  again  fired  twice  with  a  charge  of  powder  equal  to  one- 
half  of  the  weight  of  the  shot,  one  shot  and  one  wad ;  and  if,  in  either  or  both  of 
these  trials,  one-fourth  of  the  whole  number  of  guns  should  fail,  the  whole  shall 
be  rejected. 

(Mker  won  ordnance  are  fired  with  the  following  charges : 

Columhiads, 

10-incA. — 1st  round :  20  lbs.  of  powder,  one  10-inch  strapped  shot,  and  one  wad 
over  the  shot. 
9nd  round :  r84  Ibs^  of  powder,  one  10-inch  shell  strapped. 
84fie&.'>^lst>nmtidi  12tt)8*  of  powder,  oBjeS-inch  strapped  shot  and  one  wad. 
'  find  femd : .  15  Ibs^  of  powder,  one  8-ioch  shell  strapped . 
8 
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Howitzers. 

KMndk.— 9  rounds,  with  15  lbs  of  povder,  one  KMnch  strapped 

shot,  snd  one  v»d  oTer  the  shot. 
8-iiidk. — 9  roands,  with  12  lbs.  of  powder,  one  8-inch  strapped 

shot,  snd  one  wad  orer  the  shot. 
S-wdk.— 2  roands,  with  4  lbs.  of  powder,  one  8-inch  shot,  and  one 

wad  over  the  shot. 
2i-]Mbr.— 2  roands,  with  3  lbs.  of  powder,  one  24-pdr.  strapped 

shot,  and  one  wad  over  the  shot. 

Mortars. 

i  13-«uA. — 2  rounds,  with  20  lbs.  of  powder,  and  one  13-inch  shot. 

""  \  10-mdb. — 2  rounds,  with  10  Ib^of  powder,  and  one  10-inch  shot. 

(  lO-tnrA. — 2  rounds,  with    5  lbs.  of  powder,  and  one  10-inch  shot 

^     (   8-indk. — 2  rounds"!,  with  2|  lbs.  of  powder,  and  one    8-inch  shot. 

Should  any  columbiad,  howitzer,  or  mortar  fail  to  sustain  the  above  proof, 
the  remainder  of  those  offered  at  the  same  time  shall  be  again  fired  twice  with 
the  same  charges ;  and  if,  in  either  or  both  of  these  trials,  one-fourtk  of  the 
whole  number  should  fail,  the  whole  shall  be  rejected. 

The  water  ffroqft  &s  described  for  brass  cannon,  must  also  be  applied  occa- 
sionally to  iron  cannon,  at  the  discretion  of  the  inspector. 

The  bore  and  vent  and  the  exterior  surface  of  every  piece  which  is  approved, 
should  be  well  covered  with  sperm  oil  immediately  after  the  inspection. 

PROOF  OF  BRASS  ORDNANCE. 
They  are  mounted  on  appropriate  carriages  or  beds,  and  fired  three  times; 
gtms  and  howitzers  at  an  elevation  of  5^,  mortars  at  an  elevation  of  45^ ;  with 
the  following  charges : 

Field  Guns. 
A  charge  of  powder  equal  to  one-third  of  the  weight  of  the  shot,  one  shot  and 

ffVU  wad. 

Hmyitz&rs. 

C  3^pdr'— 3^  lbs.  i>f  powder,  one  strapped  shot  and  one  wad. 
Fici,^,  }  24-pdr.— 2|  Iba.  of  powder,  one  strapped  shot  and  one  wad. 

(  IS-pdr.—ll  Iba.  of  powder^  one  strapped  shot  and  one  wad. 
Homrr^iK,  IS^pdr.— I  lb*  of  powd«r,  one  strapped  shot  and  one  wad. 
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Mortars, 

Stone  mortar. — 2^  lbs.  of  powder,  covered  by  a  wooden  tompion  2  inches 
thick ;  a  basket  filled  with  alternate  layers  of  stones  and  earth,  weighing 
100  lbs. 

CoBHORN,  24-pdr. — I  lb.  of  powder,  a!hd  one  24-pdr.  shot. 

In  proving  brass  cannon  in  service,  or  after  they  have  been  bored  to  the 

proper  calibre,  the  shot  should  be  wrapped  in  cloth  or  strong  paper  to  save  the 

bore  as  much  as  powible  from  injury. 

MARKS. 

All  cannon  are  required  to  be  weighed  and  to  be  marked,  as  follows,  viz :  the 
number  of  tht  gun,  and  the  iniHaU  of  the  inspector's  name,  on  the  face  of  the  muz- 
zle ;  the  numbers  in  a  separate  series  for  each  kind  and  calibre  at  each  foundry ; 
the  initial  letters  of  the  name  of  the  founder  and  of  the  foundry,  on  the  end  of  the 
right  trunnion ;  the  year  offabricatUm  on  the  end  of  the  left  trunnion ;  the  foundry 
ntanber  on  the  end  of  the  right  rimbase,  above  the  trunnion ;  the  weight  of  the 
piece  in  pounds  on  the  base  of  the  breech ;  the  letters  U.  S.  on  the  upper  surface 
of  the  piece,  near  the  end  of  the  reinforce. 

The  natural  line  of  sight,  when  the  axis  of  the  trunnions  is  horizontal, 
should  be  marked  on  the  base  ring  and  on  the  swell  of  the  muzzle,  whilst  the 
piece  is  in  the  trunnion  lathe. 

Cannon  rejected  on  inspection  are  marked  X  C,  on  the  face  of  the  muzzle/; 
if  condemned  for  erroneous  dimensions  which  cannot  be  remedied,  add  X  D ; 
if  by  powder  proof,  X  P ;  if  by  water  proof,  X  W. 

INJURIES  CAUSED  BY  SERVICE. 

Brass  cannon  are  little  subject  to  external  injury,  except  from  the  bending  of 
the  trunnions  sometimes  after  long  service,  or  heavy  charges. 

Internal  injuries  are  caused  by  the  action  of  the  elastic  fluids  developed  in  the 
combustion  of  the  powder,  or  by  the  action  of  the  shot  in  passing  out  of  the 
bore     These  effects  generally  increase  with  the  calibre  of  the  piece. 

Of  the  first  kind,  which  exhibit  themselves  in  rear  of  the  shot,  are  :  the 
enlargement  of  the  bore  by  the  compression  of  the  metal,  which  is  seldom  a  seri- 
ous defect ;  corrosion  of  metal,  particularly  at  the  angles,  such  as  the  inner  orifice 
of  the  vent,  or  the  mouth  of  a  cylindrical  chamber ;  cracks,  from  the  yielding  of 
the  cohesion  of  the  metal ;  cavities,  cracks  enlarged  by  the  action  of  the  gas, 
and  by  the  melting  of  the  metal  *,  observable  especially  ^in  the  upper  surface  of 
tlie  bore. 
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Injuries  of  the  second  kind,  which  appear  in  front  of  the  chsirge,  are  :  The 
lodgment  of  the  shot,  a  compression  of  the  metal  on  the  lower  side  of  the  bore,  at 
the  seat  of  the  shot,  caused  by  the  pressure  of  the  fluid  in  escaping  over  the  top 
of  the  shot.  There  is  a  corresponding  burr  in  front  of  the  lodgment  and  the 
motion  thereby  given  to  the  shot  causes  it  to  strike  alternately  on  the  top  and 
bottom  of  the  bore,  producing  other  enlargementSf  generally  three  in  number  ^ 
(he  first,  on  the  upper  side,  a  little  in  advance  of  the  trunnions  ;  the  second,  on 
the  lower  side,  about  the  astragal ;  the  third,  in  the  upper  part  of  the  muzzle ; 
it  is  chiefly  from  this  cause  that  brass  guns  become  unserviceable ;  the  extent  of 
the  injury  varies  according  to  the  length  of  the  bore.  Scratches  caused  by  the 
fragments  of  a  broken  shot,  or  the  roughness  of  an  imperfect  one  :  enlargemefU 
of  the  muzzle  by  the  striking  of  the  shot  in  leaving  the  bore ;  exterior  cracks,  or 
longitudinal  splits,  caused  by  too  great  a  compression  of  the  metal  on  the  inte- 
rior. 

The  durability  of  brass  cannon  may  be  much  increased  by  careful  use,  and  by 
the  precautions  of  increasir^  the  length  of  the  cartridge,  or  that  of  the  sabot,  or 
using  a  wad  over  the  cartridge,  in  order  to  change  the  place  of  the  shot  ;  by 
iorapping  the  shot  in  wooUen  or  other  cloth,  or  in  paper,  so  as  to  diminish  the  wind- 
'  age  and  the  bounding  of  the  shot  in  the  bore.  In  field  guns,  both  brass  and 
iron,  the  paper  cap,  which  is  taken  ofl'from  the  cartridge  should  always  be  put 
over  the  shot. 

Iron  cannon  are  subject  to  the  above  defects  in  a  less  degree  than  brass,  ex- 
cept the  corrosion  of  the  metal,  by  which  the  vent  especially  is  rendered 
unserviceable  from  enlargement.  The  principal  cause  of  injury  to  iron  caniion 
is  the  rusting  of  the  metal,  producing  a  roughness  and  enlargement  of  the  bore, 
and  an  increase  of  any  cavities  or  horuy  combs  which  may  exist  in  the  metal. 

The  service  to  which  an  iron  cannon  has  been  subjected  may  generally  be 
determined  by  the  appearance  of  the  vent. 

Spiking  and  unspiking  cannon^  and  rendering  them  unserviceable. 

To  spike  a  piece,  or  to  render  it  unserviceable:  Drive  into  the  vent  a  jagged  and 
hardened  steel  spike  with  a  soft  point,  or  a  nail  without  a  head  -,  break  it  off 
flush  with  the  outer  surface  and  clinch  the  point  inside  by  means  of  the  ram- 
mer. Wedge  a  shot  in  the  bottom  of  the  bore  by  wrapping  it  with  felt,  or  by 
means  of  iron  wedges,  using  the  rammer  or  a  bar  of  iron  to  drive  them  in  ;  a 
« wooden  wedge  would  be  easily  burnt  by  means  of  a  charcoal  fire  lighted  with 
the  aid  of  a  bellows.  Cause  shells  to  burst  in  the  bore  of  brass  guns,  or  fire 
broken  shot  from  them  with  high  charges.    Fill  a  piece  with  sand  over  the 
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charge  to  burst  it.  Fire  a  piece  against  another,  muzzle  to  muzzle,  or  the  muz- 
zle of  one  to  the  chase  of  the  other.  Light  a  fire  under  the  chase  of  a  brass  gun, 
and  strike  on  it  with  a  sledge  to  bend  it.  Break  off  the  trunnions  of  iron  guns; 
or  burst  them  by  firing  them  with  heayy  charges  and  full  of  shot,  at  a  high 
elevation. 

When  guns  are  to  be  spiked  temporarily,  and  are  likely  to  be  retaken,  a 
spring  spike  is  used,  having  a  shoulder  to  prevent  its  being  too  easily  extracted. 

To  unspike  a  piece :  If  the  spike  is  not  screwed  in  or  clinched,  and  the  bore 
is  not  impeded,  put  in  a  charge  of  powder  of  |  the  weight  of  the  shot  and  ram 
junk  wads  over  it  with  a  handspike,  laying  on  the  bottom  of  the  bore  a  strip  of 
-wood  with  a  groove  on  the  under  side  containing  a  strand  of  quick  match  by 
-which  fire  is  communicated  to  the  charge ;  in  a  brass  gun,  take  out  some  of  the 
metal  at  the  upper  orifice  of  the  vent,  and  pour  sulphuric  acid  into  the  groove 
for  some  hours  before  firing.  If  this  method,  several  times  repeated,  is  not 
successful,  unscrew  the  vent  piece,  if  it  be  a  brass  gun,  and  if  an  iron  one,  drill 
out  the  spike,  or  drill  a  new  vent. 

To  drive  out  a  shot  wedged  in  the  bore :  ^Unscrew  the  vent  pie^e,  if  there  be  one, 
and  drive  in  wedges  so  as  to  start  the  shot  forward,  then  ram  it  back  again  in 
order  to  seize  the  wedge  with  a  hook ;  or  pour  in  powder  and  fire  it,  after  re- 
pricing the  vent  piece.  In  the  last  resort,  bore  a  hole  in  the  bottom  of  the 
breech,  drive  out  the  shot,  and  stop  the  hole  with  a  screw. 

Preservation  of  Ordnance, 

Cannon  should  be  placed  together,  according  to  kind  and  calibre,  on  skids  of 
stone,  iron,  or  wood,  laid  on  hard  ground,  well  rammed  and  covered  with  a 
layer  of  cinders,  or  of  some  other  material,  to  prevent  vegetation. 

Guns  and  long  howitzers. — ^The  pieces  should  rest  on  the  skids  in  front  of  the 
base  ring  and  in  rear  of  the  astragal ;  the  axis  inclined  at  an  angle  of  4  or  5 
degrees  with  the  horizon,  the  muzzle  lowest ;  the  trunnions  touching  each  other ; 
or  if  space  is  wanting  for  that  arrangement,  the  trunnion  of  one  piece  may  rest 
on  the  adjoining  piece,  so  that  the  axis  of  the  trunnions  is  inclined  about  45^ 
with  a  horizontal  line ;  the  vent  down,  stopped  with  a  greased  wooden  plug, 
or  with  putty  or  tallow.  If  circumstances  require  it,  the  pieces  may  be  piled 
in  two  tiers,  with  skidding  placed  between  them,  exactly  over  those  which  rest 
on  the  ground ;  the  muzzles  of  both  tiers  in  the  same  direction  and  their  axes 
preserving  the  same  inclination. 

Short  hountzers  and  mortars. — On  thick  planks,  standing  on  their  muzzles,  the 
trannions  touching,  the  vents  stopped. 


22  CHAP.  I.— ORDNANCE. 

Iron  ordnance  should  be  covered  on  the  exterior  with  a  lacker  imperyious  to 
water,  (see  Chap.  VII ;)  the  bore  and  the  vent  should  be  greased  with  a  mixtm 
of  oil  and  taUoWt  or  of  tailow  and  beeswax  melted  together  and  boiled  to  expel 
the  water.  The  lacker  should  be  rene\fed  as  often  as  requisite,  and  the  grease 
at  least  once  every  year. 

The  lacker  and  grease  should  be  applied  in  hot  weather. 

The  cannon  should  be  frequently  inspected,  to  see  that  moisture  does  not  col- 
lect in  the  bore. 


ORDNANCE  OF  FOREIGN  COUNTRIES. 

The  materials  for  the  following  table  have  been  collected,  with  few  exceptions, 
from  the  manuals  of  artillery  in  England,  France,  Belgium,  Prussia,  and  Aus- 
tria, and  from  memoranda  obtained  in  Russia  and  Sweden. 

The  dimensions  and  weights  are  given  in  our  own  measures. 

The  column  of  exterior  Ungth  shows  the  length  from  the  rear  of  the  base  ring 
to  the  face  of  the  piece,  and  the  length  of  bore  includes  the  chamber,  when  not 
otherwise  mentioned. 

In  England,  Francej  Belgiumj  and  Sweden,  howitzers  and  mortars  take  their 
denominations,  as  with  ur,  from  the  diameter  of  the  bore,  or  from  the  calibre  of 
a  gun  of  corresponding  bore ;  in  ^wtria  and  Pnissia,  from  the  weight  of  a  stone 
ball  of  the  calibre  of  the  bore ;  in  Russia,  from  the  true  weight  of  the  shell. 
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9-pdr.  - 

4.2 

4.10 

4.06 

72. 

67.74 

1,512 

84. 

78.48 

2,800 

6-pdr. - 

3.66 

3.56 

3.53 

84. 

80.35 

1,368 

1(». 

96.96 

2,600 

6-pdr.  - 

3.66 

3.56 

3.53    60. 

57.47 

'672 

72. 

66.97 

1,900 

3.pdr. - 

2.91 

2.83 

2.80 

72. 

64.45 

672 

3-pdr.  - 

2.91 

2.83 

2.80 

48. 

46.00 

336 

3-pdr.  - 

2.91 

2.83 

2.80 

36. 

34.00 

252 

1-pdr.  - 

2.01 

1.99 

1.92 

60. 

60.00 

280 

Carronapbs — 

68-pdr. - 

8.05 

7.95 

7.9 

64. 

64. 

4,033 

^pdr.  - 

6.84 

6.79 

6.72 

_ 

_ 

_ 

54. 

54. 

2,464 

S'P?'"- 

6.25 

e\2 

6.14 

_ 

_ 

_ 

48. 

48. 

1900 

24-pdr.  - 

5.68 

5.63 

5.58 

_ 

_ 

_ 

45. 

45. 

1456 

18-pdr.  - 

5.16 

5.12 

5.07 

_ 

_ 

_ 

40. 

40. 

1,120 

la-pdr.  - 

4.52 

4.47 

4.43 

- 

- 

- 

32. 

32. 

'672 

HOWITZBRS.— 

10-in.    - 

10. 

9.88 

9.8 

48. 

_ 

2,900 

60. 

58.75 

4,480 

8-in.    - 

8. 

7.90 

7.82 

37. 

_ 

1,440 

48. 

46.80 

2,350 

24-pdr.  - 

5.72 

5.62 

557 

56.6 

_ 

1,456 

5.62 

5.62 

5.57 

33. 

_ 

1,120 

46. 

_ 

1,688 

12-pdr.  - 

4.58 

4.47 

4.43 

45.2 

_ 

728 

4  2-5-in. 

4.52 

4.47 

4.43 

22. 

_ 

280 

MORTARfl— 

Sea,| 

13-in.    - 

13. 

12.88 

12.80 

63. 

_ 

9,192 

58. 

39. 

11,300 

lO-in.    - 

10. 

9.88 

9.80 

56. 

- 

3,696 

45. 

35. 

5,800 

13-in.    - 

13. 

12.88 

12.80 

43.50 

_ 

2,800 

36. 

26. 

4,100 

1,800 

900 

10-in.    - 

10. 

9.88 

9.80 

27.00 

_ 

1380 

28. 

20. 

Land,- 

8-in.    - 

8. 

7.90 

7.82 

21. 

_ 

'728 

22.5 

16. 

?*;*"•  - 

5.62 

5.62 

5.57 

15. 

12. 

140 

4  3-5-in. 

4.52 

4.47 

4.43 

12. 

10. 

84 

S4 
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FOREIGN  ORDNANCE. 


S    1 

DtAMKTKB. 

BL&Ba, 

IBOK. 

s  1 
2   i 

or  BALL. 

MSIWATIOII. 

1 

Usi^^ 

UiW*. 

S     i  High  1  Low 

51    «*«««  «»Br^ 

<                   ! 

Eiie 

lOTC 

1 

t 

f^ 

Bof& 

s 

1 

rior- 

S     i™. 

^ 

FRANCE. 

Inch. 

.oc.! 

.^. 

I..C.. 

lock. 

Lba.|  Inch. 'Inch. 

Lbs. 

OOHS. — 

4S-pdr.  • 

7.404 

7.329 

7.948  152.1^ 

- 

11,775 

fa4-pdf.  - 

6.011 

5.e:< 

5.8<M 

197.33  121  53 

6,067 

SiefeaadgmrJ  16-pdr.  - 

5.064 

5.13«» 

5.056  192.34 

117.96 

4,432 

ruon.           i  12-pdr.  - 

4.T75 

4.6?6 

4.690  115.48110.87 

3,432 

S^r.  - 

4,17:. 

4.088 

4.021 

104.94  100.91 

9,345 

i  l^pdr.  - 

4.775 

4.686 

4.620 

83.15 

7S,86 

1,959' 

Field,?  8-pdf.  - 

4.175 

4.0SS 

4.021 

79.49 

68.74 

^•S?             ' 

/   4-bdr.  - 

3.316 

3.*J8 

3.154 

57^ 

54.61 

636,           ; 

r           36^dr.  - 

6.^S.5 

6.6K> 

6.641 

- 

_ 

-       115.13 107J2 

7,734 

Long  30  pdr.  - 

'  6.485 

6-3i>7 

6.963 

- 

- 

-       110.91104.01 

6^ 

Short  30-pdr.  - 

6.4a5 

6.307 

6.963 

- 

- 

-       102.00    96.81 

5,476 

Long  ^pdr.  • 

6.004 

5.t^J6 

.5.7^2 

- 

- 

106.74  101.90 

5,519 

Sborta4-pdr.  - 

6.0041 

5.806 

5  782 

- 

-       100.00    95.31 

4JS5i 

Long  18-pdr.  - 

5.463i 

5.308 

5.954 

- 

-       109.34    95.94 

J'SS 

N«T«1,    < 

Short  18-pdr.  - 

i  5.463- 

5.308 

5.964 

- 

94.56    90.10 

2'Z2 

Long  19pdr.  - 

1   4.775 

4.641 

4.597 

- 

-.    .  95.94'  90.35 

3,330 

Short  12-pdr.  - 
Long    8-pdr.  - 

1   4,775 
'  4.175 

4.641 
4.064 

4.597 
4.020 

-         87.93    83.15 

^585 

. 

-" 

-       109.34    97.45 

9,572 

Short  8  pdr.  - 

1   4.175 

4.064 

4.020 

- 

- 

-     ,  87.49   89.53 

^SS 

Long    6-pdr.  ~ 

'   3.790 

a679 

a635 

- 

- 

-      1   89.55    85.11 

^'!S 

Short  6  pdr.  ■ 

3.7«) 

a679 

3.635 

- 

- 

78.89 

1 

74.45 

1,650 

Cabbomadbs.— 

36-pdr.  - 

6.796 

6,6N=i 

6frll 

- 

- 

53.34    45.03 

2S! 

ao^r.  ~ 

6.419 

6.307 

6.263 

- 

- 

-      1  53.33    45.85 

^^ 

94-pdr.  - 

5.937 

5.ftK 

5.7'ia 

- 

- 

-      '   45.71    38-36 

1,663 

IS-pdr.  - 

5.419 

5,3US 

5.964 

> 

-      ,  41.71    34.65 

^^ 

la-Sr.- 

4.753 

4j64i 

4.597 

- 

35J3,  99.37 

840 

Bomb  cannon — 

! 

1     L«. 

r  lO-in.      • 

10.630 

> 

- 

- 

- 

•      ,  194.00  110.84 

llyOOO 

ISa^^eatm. 

8,795 

8.7C7 

a640 

. 

- 

98.08 

99.91 

8000 

NavBl,  \  17  cenun. 

6  7:» 

6.683 

1 

1  16-cenun. 

6.359 

6.305 

1 15  cenim. 

-      1 

5.8711 

5.894 

' 

HOWITSBBS.— 

1 

S«a  coast,  99  ceatm. 

8,795 

a7D3 

8.640 

- 

_ 

-     !  96.06    99.91 

8,000 

«,j^  (Old     Sin. 
*'*««^  {  New  »-eenun. 

8.795 

a703 

8.694 

37.05 

33  85 

1,182 

8.782 

a7n3 

8.640 

59.00 

39.38 

9,6461 

c  Old     6  IB       . 

6.530 

6.441i 

6.396 

30.95 

97.05 

TOO, 

Field,  }  New  16  ceatBi. 

6.518 

6.439 

6.399 

90.99 

74.99 

1,951; 

(  da  15-centm. 

5.958 

5.879 

5.839 

67.54 

63.60 

1,981 

MoontaiB,  19-cenun. 

4.7451 

1 

4.686{ 

4.639 

33.87 

31.90 

991 

JffoinLBs.- 

98  CtBOB. 

19.79o'l9.66l' 

19.590 

3597 

«.« 

*« 

OoMor,   '97-ceBtoB. 

10.790, 10.719  10J641 

90.99 

99.83 

9JB6^ 

f9»eoatm. 

8.7891 

8.703. 

8.640 

91.79 

17.46 

S3 

MoutBiB,  IS^MBtm. 

5.9S8 

5.879) 

5.839 

16.70 

14.10 

SUM 

leoMMtar 

IMMl 

- 

31.63 

9S.70 

M17 

FOREIGN   ORDNANCE. 


25 


1 

niiiffirrKJt 

BKAMi, 

lEClK. 

s 

ornALL, 

T«SialiATioir. 

Length, 

Lengib* 

a 

High 

-Low 

t^ 

^ 

eaug« 

gauge, 

riar. 

Bora, 

i 

Exie 
rlor. 

Uore, 

i 

BELG  [UM. 

Jmh. 

Inch, 

Inch, 

Inch. 

roeh. 

Llis, 

Inch. 

Incii, 

Lbs.  1 

3,7S0 

3j67e 

%m 

no.  16 

],fM5 

4,739 

4.6 1<3 

4JJ-2J 

70.83 

\,ms 

f  6-ridr.  - 
Siege  and  gar- 1  19-M'1»**  - 

3,7(JJ1 

3.678 

3..-1OI 

97,76 

1,9,^ 

- 

65.04 

J'SS 

4.734 

4.61B 

4.539^     - 

1 13.3:1 

3,fifS 

- 

9^.3:1 

3,630 

ngon.            1  IS-pdr-  - 

5.411 

saai 

5.214)     - 

Iifi,r4 

4,9J3 

- 

lflL67 

3,0^ 

5.ilf74 

5,96U 

5,77.11     - 

11S,48 

6,370 

- 

ltl6.1li 

6,204 

HowiT£MR» .—         J  5  cenoij . 

5,974 

ri.ma 

5,7731      - 

6U.a4 

i,lU 

SOcetiuiL. 

7lS3I 

7,ei3 

7.?iJ6>      - 

- 

- 

33.i!a 

1,;^ 

BoiCB  ti4mrow>^ 

ivin.    - 

ejm 

Hi,7£J7 

a.fi44 

... 

- 

- 

86.GS 

6,033 

10.7^  1 

n>.7a4  ms^ 

_ 

- 

- 

94.17 

11,033 

7.&31 

7.813    7,7% 

- 

- 

- 

la.SH 

.VJ3 

aSceotm. 

11.475 

U. 39^11  Lsmif 

- 

- 

- 

2S.UI 

.?'ti^ 

€0cenuiie 

3:i.B30 

iS.4;J3 

^,3a!i 

- 

- 

- 

37.t« 

17j90«l 

AUSTRIA. 

Qmw^— 

M^anteitt^j  ^^:: 

a.075 

1,9^1 

i.m 

3].;i7 

29,41 

m 

2.957 

2.649 

s.ia7 

:o,S4 

2946 

296 

^  a^pdr.  - 

a-a-j? 

3.849 

a.S37 

4i.*J.> 

4'2.4a 

'      508 

'^^'^^.li-gSf:: 

3.734 

0,594 

3503    57.(10 

5.1,43 

64S 

4.flQ0 

A.m 

4,4«8'  71. Sa,  tJ7.:J3 

1,700 

18-pdr-  - 

5.ail 

.■1,173 

3.m\  S'J.23!   77.71 

tj5l4 

6-pdr.  - 

3,7-24 

3.,591 

3„Vit      ' 

9a,47 

j=a.90 

1^t66 

Sii^go  and  far-    IS-pit.  - 
nnofl.             iS-pdr,  - 

4.fi60 

Aim 

4,4tia  n^.'Mhoaoj 

3,37« 

1IL85 

I06.fi  I 

3,445 

5,311 

5.173 

s.]:i7'i'3:ia9l  u.^,50 

4,7,Y. 

li7,HtS 

111,76 

4,789 

-a4-pJr.  ^ 

r,.m 

->.ll9l 

iiiin,^  131.08  i  I5I.7H 

6,139 

&9H1]  CAMMds.          'JiO^pdr  - 

lJ,t73 

U.tklii 

s^/i'^    -    !    ■ 

ge.3i 

93,39 

U^ 

How,«,n«.     1  ,j:j*j: : 

5.mo 

5,75f) 

5,fi}*tS 

^Uy^>\  3L70 

598 

^.55 

3L70 

■m 

6,634 

G,.m 

0.418 

:i5.7i  inm 

913 

MOBTUtff^— 

CoeiwirM,    6-pdr.  - 

a,7S4 

;f..n94 

3,563 

- 

\ttM\ 

9.^13 

66 

lO-pdr.  - 

6.5:14 

6.r)]'a 

6.41t^ 

':a.47 

IftUl 

4-21 

30  pdf.  - 

9.494 

9..Tje 

g,a:>6 

37.77 

a^ta 

1,141 

30-pdr.  - 

9,m 

jj.a-io 

9.3aE 

38.35 

3:i„^»H 

1,994 

^-pdr.  - 

ILOQQ 

1  L76Li 

IL663 

^,44 

-2-J.97 

2,167 

StOM  MORTABj           60  JmI^   - 

1Q.3S0 

' 

'MAu 

■JiAi 

a,ieo 

FRUaSTA- 

Guifa — 

^-'--Si^i^a;:: 

3711 

5tJi39 

a.iiag 

(ia.9l 

6L03 

fl30 

4,680 

4,573 

4,460 

811,10    76.64 

1,874 

.'l^pdr.  - 

3.W6 

2.838 

■i.^}"? 

-t7.7%   55.01J 

6U7 

- 

890 

jv|  -  „  _,  -   _       ■  ,              n'^fira    ~ 

a7ii 

3,639 

3, .">;*(} 

1      - 

mjs 

^^^yM 

1,019 

'^^n"""^'"    la-pdf.- 

4.e^ 

4^73 

4,'tliO 

106,68  102,57 

3,066 

mM  101.S4 

3,D.i4 

"«'°-                ^4^^r.  - 

ft.HSS 

3.7r.a 

.uXt,{9 

119.17  113.39 

5,«» 

119,17  IJ'J.46 

5^ 

^4  pdr.  ^ 

5,855 

5.7Si 

5,63y 

71,  £M    67.al 

a,a'J8 

73.87 

67,ai 

i2,e43 

HairrrzcvB,-' 

''-'■'.  hS:i;3f:: 

5,845 

s.75a 

5.639 

mi 7    :i=^05, 

80a 

B.741 

fl.6a3 

fi,.^i 

4^Mi    38,40 

i,2mi 

Siefe  and  garrison,  oaiMlr*  - 

fl,&a7 

e-tt34 

BJUJ 

54  .ao 

53.06 

3,416 

54.80 

5a,B6 

3,€je 
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FOREIGN  ORDNANCE. 

i 

OIAMKTRR 

1 

s 

s 

or  BALL. 

■RAM. 

IKON. 

OMIMATIOII. 

High 
gauge. 

Low 
gauge. 

Lei«tli. 

1 

Lei«tli. 

t 

Ezte 
rior. 

Bore. 

Ezte. 

fior. 

Bore. 

FR(;80IA.-ConUiitted 

Inch. 

Inch. 

Inch. 

Inch. 

Inch 

Lbe. 

Inch. 

Inch. 

Lbe. 

Mortar..-              „^„^j 

3.092 

_ 

. 

* 

5.21 

1 

4.618 

4.573 

4.460 

t 

7.63 

7.pdr.  - 

5.793    5.752 

5.639 

15.8fi 

13.02 

166 

10-pdr.  - 

6.690'  6.633 

6.520 

20.61 

15.97 

393 

21.64 

15.97 

627 

as-pdr.  - 

8.9061  8.834 

8.710 

26.2S 

21.65 

909 

27.83 

21.65 

1,129 

SOpdr.  . 

11.184,11.102 

10.978 

36.6S 

29.89 

1,775 

37.87 

29.89 

3,165 

Stone  - 

15.454      - 

- 

- 

_ 

33.00 

25.77 

1,553 
12,400 

Bomb  cannon,         50-pdr.  - 

11.120  11.102 

10.978 

- 

- 

- 

111.00 

RUSSIA. 

"""•-       Field,  j 

6-pdr.  - 

3.762    3.646 

3.609 

. 

51.13 

802 

• 

la-pdr.  - 

4.739    4.610 

4.560 

- 

74.64 

1,783 

f  3-pdr.  - 

2.996    2.920 

2.880 

- 

51.00 

48.00 

681 

6-pdr.  • 

3.762;  3.646 

3.609 

_ 

_ 

. 

82.70 

79.00 

1,665 
3,300 

HiMo  nnd  gar- 
riMon  and  leu 

12-pdr.  - 

4.739 

4.610 

4.560 

- 

100.00 

3,492 

104.00 

99.00 

18-pdr.  - 

5.426 

5.300 

5.210 

- 

108.75 

4,814 

114.00 

106.50 

5,680 
7^00 

cuait. 

a4-pdr.  - 

5.972 

5.860 

5.784 

- 

119.70 

6,485 

126.00 

118.00 

30-pdr.  - 

6.443 

6.320 

6.240 

_ 

_ 

129.00 

121.15;  9:080l 

,38-pdr.  - 
IlowiTXiRi,  (Likorna.) 

6.837 

6.760 

6.650 

. 

- 

- 

136.00 

127.70 

10,500 

r  3.pdr.  - 

3.242 

3.140 

3.100 

1  si  r 

28.37 

240 

Field, 

lOpdr.  - 

4.843 

4.700 

4.650 

^ 

37.53 

707 

10-pdr.  - 

4.843 

4.700 

4.650 

i 

42.38 

780 

ao-pdr.  - 

6.102 

5.990 

5.915 

50.34 

1,509 

-   f 

50.34 

1,675 
3,476 

Hle|eandgarriion,40.pdr.  - 

MORTARM.-. 

7.688 

7.575 

7.476 

■I- 

63.90 

3,170      -   1 

63.43 

6.pdr.  - 

4.084 

3.920 

3.890 

1 

7.00 

26 

■ 

HO-pdr.  - 

9.651* 

9.570 

9.490 

s 

14.50 

1,311 

_ 

16.00 

1,927 
4,900 

900-pdr.  - 
Bomb  oannon.— 

13.150 

13.050 

12.950 

•  s  • 

18.81 

3,243 

-   I 

21.83 

ao-pdr.  - 

6.000 

5.990 

5.915 

_ 

. 

92.00 

87.00 

3,300 
5,600 

40.pdr.  - 

7.700 

7.575 

7.476 

. 

_ 

116.00 

110.00 

«8-pdr.  . 

9.000 

8.900 

8.820 

190  iKlr.  . 

10.750 

10.680  10.580 

SWEDEN. 

1 

GUNi.-                      3.pdr.  - 

3,015 

a.922;  2.887 

"'•'-.liSilSl;:: 

3.786 

3.6871   3.652 

- 

. 

. 

65.60 

62.50 

816 

4.791 

4.6741   4.628 

- 

- 

- 

81.70 

77.75 

1,565 

Ift-pdr.  - 

5.551 

5.446    5.388 

a4-p<Jr,  - 

6.112;   5.9941  5.9241 

HowiTavRM.— 

6.560 
6.560 

6.455   6.385 
6.455    6.385 

~ 

~ 

- 

74.00 

70.00 

3,636 
6,276 

MORTARI.—                 7.ln,    - 

4,791 

4.674'  4,628 

- 

- 

- 

53.77 

•50.© 

830 

6,lia 

5,994    5,924 

- 

- 

68.39 

"64.53 

1,550 
1,060 

8,905'   8.765    8.695 

- 

- 

. 

33.78 

29.23 

l.llht     U-in.    . 

11.^54  11,114  ll.Ofil 

- 

- 

> 

39.04,  33.30 

2,100 
4L800 

Heavy    l^in.    - 

n.aM  ll.lU  11.021 

- 

- 

58.84    44.66 

U-in.    - 

14,855  12,715  12,598 

1            t 

^,wvv 

*  Attaohtd  to  a  stock,       \  Cast  with  a  bed  plate.       tNot  chambered. 


CHAPTER   SECOND. 


SHOT  AND  SHELLS. 

NOMENCLATURE,   DIMENSIONS,   WEIGHTS. 

Diameters  of  gauges  for  Shot  and  Shells, 


13  in. 

12  in 

10-in. 

8-in. 

42 

32 

24 

18 

12 

9 

6 

4 

3 

I 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

Large 

12.90 

11.90 

9.90 

7.90|6.86 

6.27 

5.70 

5.18 

4.53 

4.12 

3.60 

3.14 

2.86 

1.96 

S"»«"»|Sfcr  : 

12.84 
12.80 

11.84 

9.84 
9.80 

7.85  C.8I 
7.80  6.76 

6.^ 
6.18 

5.65 
5.61 

513 
5.10 

4.49 
4.46 

4.08 
4.05 

3.56 
3.54 

310 

2.82 

2.80 

1.93 

For  the  manner  of  using  these  gauges,  see  page  3] . 

Shot, 


il^iD. 


IS  Id.  t&inJ  S  in. 


40     3^3     £4     18     12 


Diameter. 


12,87 
294 


11.87 
^1 


9,S7 
133 


7.fe8  6  J4  6.25  5,68 
65    '4Q.7  3-26  ^4 


5.17 

I  as 


4.5a  4.10  asa  la iss 


1^1 


'J  84  UBS 

aos  1 


Shells. 


For  Colum- 

biads  &  S.  C. 

For  Mortars. 

For  Guns  and  Howiuera. 

Howitzers. 

10-in.  |8-in. 

13-in. 

10-in. 

8-in. 
In. 

42 
In. 

32 

24 

18 
In 

12 
In. 

In. 

In. 

In. 

In. 

In. 

In. 

Diameter 

9.87 

7.88 

12.87 

9.87 

f7.88 

6.84 

6.26 

6.68 

6.17 

4.62 

Thickness     C  True      - 

2. 

1.5 

2.1 

1.6 

1.25 

1.2 

1. 

0.9 

0.9 

0.7 

of  sides'and  <  Greatest 

2.1 

1.58 

2.26 

1.7 

1.33 

1.25 

1.06 

0.96 

0.94 

0.74 

bottom.        c  Least     - 

1.9 

1.42 

1.95 

1.6 

1.17 

1.15 

0.95 

0.85 

0.86 

0.66 

Thickness  at  fuze  hole 

3. 

2.25 

2.1 

1.6 

1.25 

1.8 

1.36 

1.35 

1.35 

1.05 

Diameter  of  J  Exterior 
fuze  hole.    \  •  Interior 

1.45 

1.338 

1.8 

1.76 

1.3 

1. 

0.9 

0.9 

0.9 

0.9 

1. 

1. 

1.483 

1.61 

1.113 

0.73 

0.698 

0.698 

0.698 

0.743 

Distance  between  ears 

6. 

6. 

7. 

6. 

5. 

- 

- 

- 

- 

- 

^ 

Weight,    -             -  lbs. 

101 

50.5 

197 

87.6 

44.6 

31. 

22.6 

17 

13.4 

8.4 

The  8-inch  mortar  shell  is  used  for  the  siege  howitzer. 
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The  ears  of  a  shell  are  holes  for  the  points  of  the  shell  hooks,  0.5  inch  in 
diameter,  bored  opposite  to  each  other,  and  perpendicular  to  the  axis  of  the  fuze 
hole ;  the  metal  is  cut  out  above  them  at  the  distance  indicated  in  the  table,  in  a 
direction  perpendicular  to  the  axis  of  the  holes,  which  must  remain  0.25  inch 
deep,  with  a  thickness  of  0.25  inch  of  metal  above  them,  at  the  thinnest  part. 

CarcasseSj 
Are  shells  having  three  additional  holes,  of  the  same  dimensions  as  the  fuze 
hole,  pierced  at  equal  distances  apart  in  the  upper  hemisphere  of  the-shell,  with 
their  exterior  openings  tangent  lo  the  great  circle  which  is  perpendicular  to  the 
axis  of  the  fuze  hole. 


13-in. 

10-in. 

8-in. 

42 

32 

24 

18 

12 

Mean  weight,      lbs. 

194 

86 

43 

30 

21.60 

16 

12.5 

8 

Spherical  case  shot 


8-in. 


42 


32 


24 


18 


12 


Diameter 

Thickness    of  C  True 

metal  at  the  <  Greatest . . 

sides.  (  Least .... 

Ttiickness  of  metal  at  the 

fuze  hole 

Radius  of  reinforce  at  the 

fuze  hole 

Diaipeter  of  <  Exterior  . . . 

fu^e  hole.  ( Interior  .... 

Meiui  weight lbs. 


In. 
7.86 
0.7 
0.725 
0.675 

1.6 

3.0 
1.2 
0.96 

30. 


In. 
6.84 
0.65 
0.675 
0.625 

1.5 

2.75 

1.2 

0.975 

20.32 


In. 
6.25 
0.60 
0.625 
0.575 

1.5 

2.5 
1.2 
0.975 

16. 


In. 
5.68 
0.55 
0.575 
0.525 

1.1 

2.3 
0.9 
0.735 

11.86 


In. 
5.17 
0.5 
0.525 
0.475 

1.1 

2.1 
0.9 
0.735 

8.7 


Ik 
4.52 
0.45 
0.475 
0.425 

0.75 

1.8 
0.9 
0.788 

6.1 


In. 
3.58 
0.36 
0.385 
0.335 

0.75 

1.4 

0.9 
0.7881 

3.06 


The  thickness  of  metal  at  the  fuze  hole  is  supposed  to  be  measured  in  the 
a,%\a  of  the  fuz^  hole  between  the  spherical  surfaces  of  the  shell  and  of  the  re- 
inforce. * 

The  fuze  holes  of  shells  and  spherical  case  shot  taper  0.15  inch  to  1  inch. 


DIMENSIONS   AND   WEIGHTS. 

Grape  shot. 


8-in. 

42 

32 

24 

18 

— 
12 

Diameter  of  large  gauge 

Diameter  of  small  gauge 

Mean  weight lbs. 

In. 
3.60 
3.54 

6.1 

In. 
3.17 
3.13 

4.2 

In. 

2.90 
2.86 

3.15 

In. 
2.64 
2.60 

2.4 

In. 

2.40 
2.36 

1.8 

In. 
2.06 
2.02 

1.14 

Canister  shot. 


NATURE  OF  ORDNANCE. 

1 

i 

i 

it- 

1 

i 

00 

ill 

¥ 

a 
& 

i 

12-pdr.  h»w- 
itxer. 

Field. 

Moun- 
tain. 

Diameter  of  large  gauge, 
Diameter  of  imall  gauge, 

Mean  weight,           lbs. 

In. 
2.26 
2.22 

1.5 

In. 
2.06 
2.02 

1.14 

In. 

1.87 
1.84 

0.86 

In. 
1.70 
1.67 

0.64 

In. 
1.49 
1.46 

0.43 

In. 
1.35 
1.32 

0.32 

In. 
1.17 
1.14 

0.21 

In. 
1.08 
1.05 

0.16 

Mus- 
ket 
baU. 

Grenades, 
Six-pounder  spherical  case  shot  may  be  used  for  hand  grenades,  and  shells  of 
any  calibre  for  rampart  grenades. 

Lead  balls, 
DIAMETERS  OF  LEAD  BALLS  FROM  1  TO  32  TO  THE  POUND. 


No.  of 

■1 

No.  of 

i 

No.  of 

No.  of 

ter. 

balls  to 

balls  to 

i 

balls  to 

g 

balls  to 

1 

lib. 

S 

lib. 

9i 

lib. 

S 

lib. 

Q 

Q 

Q 

s 

In. 

In. 

In. 

In. 

1 

1.670 

9 

0.803 

17 

0.650 

25 

0.571 

2 

1.326 

10 

.775 

18 

.638 

26 

.564 

3 

1.157 

11 

.751 

19 

.626 

27 

.557 

4 

1.051 

12 

.730 

20 

.615 

28 

.550 

5 

1.977 

13 

.710 

21 

.605 

29 

.544 

6 

.919 

14 

.693 

22 

.596 

30 

.537 

7 

.873 

15 

•676 

23 

.587 

31 

.531 

8 

.835 

16 

.663 

24 

.579 

32 

.526 

For  the  mode  of  fabrication  of  lead  balls,  see  Chapter  X. 
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DIAMETERS  OF  CAST  IRON  BALLS  FROM  i  POUND  TO  50  POUNDS  WEIGHT. 


Weight. 

Diam. 

Weight. 

Diam. 

Weight. 

Diam. 

Weight. 

Diam. 

Lbs.  oz. 

In. 

Lbs. 

In. 

Lbs. 

In. 

Lbs. 

In. 

0      4 

1.231 

9 

4.065 

23 

5.531 

37 

6.512 

6 

1.403 

10 

4.211 

24 

5.639 

38    , 

6.570 

8 

1.551 

11 

4.346 

25 

5.714 

39 

6.627 

10 

1.665 

12 

4.474 

26 

5.789 

40 

6.684 

12 

1.701 

13 

4.595 

27 

5.862 

41 

6.738 

14 

1.865 

14 

4.710 

28 

5.930 

42 

6.793 

1   - 

1.954 

15 

4.819 

29 

6.004 

43 

6.846 

2 

2.462 

16 

4.924 

30 

6.068 

44 

6.898 

3 

2.819 

17 

5.025 

31 

6.140 

45 

6.951 

4 

3.104 

18 

5.121 

32 

6.205 

46 

7.002 

5 

3.341 

19 

5.215 

33 

6.268 

47 

7.052 

6 

3.551 

20 

5.304 

34 

6.330 

48 

7.101 

7 

3.7.38 

21 

5.392 

35 

6.392 

49 

7.145 

8 

3.908 

22 

5.476 

36 

6.442 

50 

7.198 

The  specific  gravity  of  shot  and  shells  is  about  7,000. 

To  find  the  weight  of  a  cast  iron  shot  or  shell: 

Multiply  the  cube  of  the  diameter  of  the  shot  in  inches,  or  the  difference  of 
the  cubes  of  the  exterior  and  interior  diameters  of  the  shell,  by  0.134  for  (he 
weight  in  pounds. 

For  lead  halls,  the  multiplier  is  0.2142. 

To  find  the  diameter  of  a  cast  iron  shot  of  a  given  weight: 

Divide  the  weight  in  pounds  by  0.134,  and  the  cube  root  of  the  quotient  will 
be  the  diameter  in  inches. 

To  find  the  quantity  of  powder  which  a  shell  will  contain: 

Multiply  the  cube  of  the  interior  diameter  of  the  shell  in  inches  by  0.01744, 
for  the  weight  of  powder  in  pounds. 

INSPECTION  OF  SHOT  AND  SHELLS. 

Shot  and  shells  should  be  made  of  grey  or  mottled  iron,  of  good  quality,  (see 
Chap.  XIV.  Cast  iron.)  They  must  be  cast  in  sand,  and  not  in  iron  moulds  ; 
the  shot  from  the  latter  are  generally  not  spherical  in  form,  nor  uniform  in  size ; 
they  are  also  full  of  cavities,  and  are  cracked  by  being  heated. 

Spherical  case  shot  must  be  made  with  peculiar  care,  of  the  best  quality  of  iron, 
in  order  that  they  may  not  be  liable  to  break  in  the  gun. 
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Shot  , 

Inspecting  instruments  :  One  large  and  one  small  gauge  and  one  cylinder  gaiuge 
for  each  calibre :  the  cylinder  gauge  has  the  same  diameter  as  the  large  gauge ; 
it  i&made  of  cast  iron,  and  is  5  calibres  long.  One  hammer i  weighing  half  a 
pound  and  having  a  flat  face  and  a  conical  point.    Steel  punches. 

One  searcher^  of  steel  wire  No.  20,  with  a  handle. 

The  shot  should  be  inspected  before  they  become  rusty ;  after  being  well 
cleaned,  each  shot  is  placed  on  a  table  and  examined  by  the  eye.  to  see  that  its 
surface  is  smooth,  that  the  metal  is  sound  and  free  from  seams,  flaws  and  blis- 
ters. If  cavities  or  small  holes  appear  on  the  surface,  strike  the  point  of  the 
hammer  or  punch  into  them  and  ascertain  their  depth  with  the  searcher;  if  the 
depth  of  the  cavity  exceed  0.2  inch,  the  shot  is  rejected ;  and  also  if  it  appear 
that  an  attempt  has  been  made  to  conceal  such  defects  by  filling  up  the  holes 
with  nails,  cement,  &c. 

The  shot  must  pass  in  every  direction  through  the  large  gauge  and  not  at  all 
through  the  small  one ;  the  founder  should  endeavor  to  bring  the  shot  up  as 
near  as  possible  to  the  large  gauge  or  to  the  true  diameter. 

N.  B.  The  diameters  of  the  small  gauges  have  been  recently  increased,  in 
order  to  produce  greater  uniformity  in  the  dimensions  of  shot  and  shells,  by 
reducing  the  limits  of  variation  allowed  in  their  fabrication.  The  new  gauges 
are  to  be  used  only  in  the  inspection  of  shot  and  shells  to  be  hereafter  made, 
and  the  projectiles  now  on  hand  are  not  to  be  rejected  from  service  on  account 
of  .passing  through  these  gauges. 

After  having  been  thus  examined,  the  shot  are  passed  through  the  cyliUder 
gauge,  which  is  placed  at  an  inclination  of  about  2  inches  between  the  two  ends 
and  supported  on  blocks  of  wood  in  such  a  manner  as  to  be  easily  turned  from 
time  to  time,  to  prevent  its  being  worn  in  furrows.  Shot  which  slide  or  stick  in 
the  cylinder  are  rejected ;  the  latter  must  be  pushed  out  from  the  lower  end  with 
a  wooden  rammer. 

'  Shot  are  proved  by  dropping  them  from  a  height  of  20  feet  on  a  block  of 
iron,  or  rolling  them  down  an  inclined  plane  of  that  height,  against  another  shot 
at  the  bottom  of  the  plane. 

The  average  weight  of  the  shot  is  deduced  from  that  of  three  parcels  of  20 
to  50  each,  taken  indiscriminately  from  the  pile  :  some  of  those  which  appear 
to  be  the  smallest  should  be  also  weighed,  and  they  are  rejected  if  they  fall 
short  of  the  weight  expressed  by  their  calibre  more  than  one  thirty'Seeond  part; 
They  almost  invariably  exceed  that  weight. 
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Grape  and  Canister  shot. 
The  dimeMsions  are  yerified  by  means  of  a  large  and  a  small  gauge  attached 
to  the  same  handle.    The  surface  of  the  shot  should  be  smooth  and  free  from 
deams. 

Shells  and  hollow  shot 

Inspecting  instruments. — A  lar^e  and  small  guage  for  each  calibre,  and  a 
cylinder  gauge  for  shells  of  8  inches  and  utider. 

Callipers  for  measuring  the  thickness  of  the  metal  at  the  sides  of  the  shell. 

Callipers,  to  measure  the  thickness  at  the  bottom  of  the  shell. 

Gauges  for  the  dimensions  of  the  fuze  hole,  and  for  the  thickness  of  metal  at 
the  fuze  hole. 

Jipair  qfhand  bellows;  a  wooden  plug  to  fit  the  fuze  hole,  and  bored  through  to 
receive  the  nozzle  of  the  bellows. 

Ji  hammer;  a  searcher;  a  cold  chisel;  steel  punches. 

The  surface  of  the  shell  and  its  exterior  dimensions  are  examined  as  in  the 
case  of  shot.  The  shell  is  next  struck  with  the  hammer  to  judge  by  the  sound 
whether  it  is  free  from  cracks ;  the  position  and  dimensions  of  the  ears  are 
Terified ;  the  thickness  of  metal  is  then  measured  at  several  points  on  the  great 
circle  perpendicular  to  the  axis  of  the  fuze  hole,  and  at  the  bottom,  and  at  the 
fuze  hole.  The  diameter  of  the  fuze  hole,  which  should  be  accurately  reamed, 
is  then  verified,  and  the  soundness  of  the  metal  about  the  inside  of  the  hole  is 
ascertained  by  inserting  the  finger. 

The  shell  is  now  placed  on  a  trivet  in  a  tub  containing  water  deep  enough  to 
cover  it  nearly  to  the  fuze  hole ;  the  bellows  and  plug  are  inserted  into  tlie  fuze 
hole  and  the  air  forced  into  the  shell ;  if  there  are  any  holes  in  the  shell,  the  air 
will  rise  in  bubbles  through  the  water.  This  test  also  gives  another  indication 
of  the  soundness  of  the  metal,  as  the  parts  containing  cavities  will  dry  more 
slowly  than  the  other  parts. 

The  mean  weight  of  shells  is  ascertained  in  the  same  manner  as  that  of  shot. 

Shot  and  shells  rejected  in  the  inspection  are  marked  with  a  X,  made  with 
the  cold  chisel ;  on  shot  near  the  gate,  and  on  shells,  near  the  fuze  hole. 

PRESERVATION  AND  PILING  OP  BALLS. 

Balls  should  be  carefully  lackered  as  soon  as  possible  after  they  are  received. 
For  the  composition  of  lacker  and  the  manner  of  applying  it,  see  Chap.  VII. 

When  it  becomes  necessary  to  renew  the  lacker,  the  old  lacker  should  be 
removed  by  rolling  or  scraping  the  balls,  which  should  never  be  heated  for  that 
purpose. 


PILING   BALLS.  33 

Balls  are  piled  according  to  kind  and  calibre,  under  cover  if  pracUcablej  in  a 
place  where  there  is  a  free  circulation  of  air,  to  facilitate  which  the  piles  should 
be  made  narrow  if  the  locality  permits ;  the  width  of  the  bottom  tier  may  be 
&om  12  to  14  balls,  according  to  the  calibre. 

Prepare  the  ground  for  the  base  of  the  pile  by  raising  it  above  the  surround- 
iBig  ground  so  as  to  throw  off  the  water ;  level  it,  ram  it  well,  and  cover  it  with 
a  layer  of  screened  sand.  Make  the  bottom  of  the  pile  with  a  tier  of  unser- 
viceable balls  buried  about  two-thirds  of  their  diameter  in  the  sand  ;  this  base 
may  be  made  permanent :  clean  the  base  well  and  form  the  pile,  putting  the 
fuze  holes  of  shells  downwards,  in  the  inteitals,  and  not  resting  on  the  sheHs 
below.    Elach  pile  is  marked  with  the  number  of  serviceable  balls  it  contains. 

The  base  may  be  made  of  bricks,  concrete,  stone,  or  with  borders  and  braces 
of  iron. 

Grape  and  canister  shot  should  be  oiled  or  lackered,  put  in  piles,  or  in  strong 
boxes,  on  the  ground  floor,  or  in  dry  cellars;  each  parcel  marked  with  its 
kind,  calibre,  and  number. 

To  find  the  number  of  balls  in  a  pile. 

Multiply  the  sum  of  the  three  parallel  edges  by  one-third  of  the  number  of  balls  in 
a  triangtUarface. 

In  a  square  pile,  one  of  the  parallel  edges  contains  but  one  ball ;  in  a  trian- 
gular pile,  two  of  the  edges  have  but  one  ball  in  each. 

The  number  of  balls  in  a  triangular  face  is  — ^ —  ;  n  being  the  number  in 
the  bottom  row. 

The  sum  of  the  three  parallel  edges  in  a  triangular  pile  is  n  4-  2 ;  in  a  square 
pile,  2  n  -{-  1 ;  in  an  oblong  pile,  3.Y-f2n  —  2;  Jf  being  the  length  of  the 
top  row,  and  n  the  width  of  the  bottom  tier :  or,  3  m  —  n  +  1 ;  m  being  the 
length  and  n  the  width  of  the  bottom  tier. 

If  a  pile  consist  of  two  piles  joined  at  a  right  angle,  csdculate  the  contents  of 
one  as  a  common  oblong  pile,  and  of  the  other  as  a  pile  of  which  the  three  pa- 
rallel edges  are  equal. 

In  the  following  Table  of  the  number  of  balls  in  a  pile,  the  second  line  shows 
the  number  in  a  triangular  pile,  the  base  of  which  is  the  corresponding  number 
in  the  first  line. 

The  other  numbers  show  the  contents  of  square  and  oblong  piles ;  the  length 
and^width  of  the  base  being  in  the  upper  line  and  in  the  left  hand  column 
respectively. 
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CHAPTER   THIRD. 


ARTILLERY    CARRIAOBS. 
NOMENCLATURE. 

The  nomenclature  and  the  tables  of  dimensions  and  weights  given  in  thig 
duapter,  apply  to  the  latest  patterns  adopted.  The  parts  are  enumerated  gene- 
rally in  the  order  in  which  they  are  put  together. 

The  classification  adopted  for  bolts,  nuts,  chains,  nails,  screws,  dbc.,  is  shown 
in  the  tables  following  the  nomenclature. 

FIELD  GUN  CARRIAGES. — Plate  3. 

There  are  three  gun  carriages  for  field  artillery,  viz : 

One  for  the  6-pounder  gun  and  the  12-pounder  howitzer. 

One  for  the  24-pounder  howitzer. 

One  for  the  12-pounder  gun  and  the  32'pounder  howitzer. 

The  parts  of  these  carriages  are  all  similar,  differing  only  in  their  dimensions. 

Wood, 
1  stock,  in  two  pieces  ;  2  dowels;  2  cheeks  ;  1  axle  body. 


Irons, 


2  trail  handles. 
2  bolts  and  2  nuts  for  do. 
1  lock-chain  bolt^  1  vjosher,  and  1  nvt. 
1  eye-plaUfor  lock-chain . 
1  locKrchain,  No.  5,  3  links,  1  toggle. 
1  lunette,  for  the  trail. 
1  traUrplate;  2  rivets. 
12  nails,  for  lunette  and  trail  plate. 

1  large  pointing  ring  and  plate. 

2  bolts  and  2  nuts,  for  do. 

1  small  pointing  ring. 

2  boUs  sold  2  nuts,  for  do. 
2  wheel  guard  plates. 

10  nails,  for  do. 
2  prolonge  hooks. 
8  naUs,  for  do. 
1  stop,  for  rammer  head. 
4  nails,  for  do. 
L£ar-plate,  for  worm. 
5l%nls,  for  do. 
1  key,  for  worm. 
1  key  chain ;  1  eye  pin. 


1  eye  plate,  for  sponge  and  rammer 
chams. 

2  screws,  for  eye-plate. 

2  chains  and  ha^,  for  sponges  and 
rammers. 

2  tumbuckles,  (brass.) 

2  stud  plates,  for  turnbuckles. 

2  trunnion  plates. 
20  nails,  for  do.,  in  6-pdr.  and  24-pdr. 

howitzer  carriage. 
28  nails,  in  12  pdr.  carriage. 

2  chin  bolts;  2  bevel  washers  and  2  nuts. 

2  key  bolls ;  2  nuts. 

6  cheek  bolts ;  4  washers;  6  nuts, 

2  cap  squares ;  2  eye  pins, 

2  cap-square  chains  ;  2  eye  pins. 

2  cop-sgiMcre  keys. 

2  key  chains;  2  eye  pins, 

2  £>  ringa,  for  handspikes. 

4  stopZes,  for  D  rings. 

1  linstock-socket. 

6  nails,  for  do. 
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FIELD-GUN  CARRIAGES — Irons — (Continued. ) 


6  rondelles,  (cast  iron.) 

3  assiiinbling  boUs. 

3  washers  and  3  nu<s,  for  do. 

1  washer  hookj  for  lock  cKkin. 

2  washer  hooks,  for  handspikes. 

1  axktree;  the  arms,  the  stop. 

2  under  straps. 
1  axle  strap. 

1  bevel  washer,  for  6-pdr.  axle  strap. 

3  axle  strap  holts ;  3  nuts. 


2  axle  bands. 
6  nails,  for  do. 

1  box  for  elevating  screw,  (brass.) 

2  holts,  for  do.;  2  tras^5 ;  2  nuts. 

1  elevating  screw. 

2  /inc/i  pin5. 

2  WHEELS. 


LIMBER. — Plate  4. 

The  same  limber  is  used  for  all  field  carriages. 

Wood. 


1  axle  body. 

2  hounds. 
Iftrrk. 

1  splinter  bar. 


Afoot  hoard  brackets. 

2  foot  boards. 

Ipole. 

1  pole  prop. 


Iron. 


8  screws,  for  foot  board  brackets. 
20  nails,  for  foot  boards. 
4  rivets  and  4  burrs,  for  hounds. 
4  plates,  for  stay  pins ;  8  nails. 
1  cu:/c(ree. 
1  pintle  hook. 

3  6o/<s,  for  do.;  2  washers ;  3  nuto. 

1  stay  plate,  for  limber  chest. 

2  nat^,  for  do. 
1  pintle  key. 

1  fc«y  cftoin ;  1  eye  pin. 

1  tar  bucket  hook ;  2  nmls. 

2  6o^,  for  hounds ;  2  toasts ;  2  nuts, 
2  lifuler  strops. 

4  boUs,  for  under  straps  ;  4  nu(s. 
2  ox/e  6an(2s ;  6  nails. 

2  «nd  hands,  for  splinter  bar. 

4  rivets,  for  do. 

2  6o2/s,  for  hounds  and  splinter  bar. 

4  washers  and  2  nuto,  for  do. 

1  eye  p/crfc,  for  pole  prop  socket. 

2  middle  bands,  for  splinter  bar. 
4  trace  hooks. 

1  fork  strap. 


2  hoUa,  for  splinter  bar  and  fork. 
2  nute,  for  do. 
1  pole  prop  socket;  1  rivet. 
I  po/e  prop  ferrule  ;  1  riurf. 
1  po/<  prop  chain  ;  1  (og^^. 
1  eye  pin,  for  pole  prop  chain. 

1  burr,  for  eye  pin. 

2  5fai/  pirn,  for  ammunition  chest. 
2  fcet/s,  for  stay  pins. 

2  A^ei/  c/»a{ns ;  2  eye  pins. 

1  met  and  1  6wrr,  for  end  of  pole. 

1  pole  holt ;  2  washers  ;  1  nut. 

1  po/e  s^ap  and  3  rivets. 

2  po/e  diains ;  the  links ;  the  riti^. 
1  muff,  for  pole  yoke. 

1  collar,  for  muff;  in  two  parts. 

2  branches,  for  pole  yoke ;  2  ritigt. 
2  bolts,  for  collar  and  branches. 

1  washer,  for  muff;  1  key. 

2  5Aou{(2er  totu^s. 
2  linch  washers. 

2  /incA  pim. 

2  WHEELS,  No.  1. 

1  AMMUNITION  CHEST.  * 


NOMENCLATURE. — FIELD   CARRIAGES. 
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WHEELS. 

There  are  two  Nos.  of  wheels  for  field  carriages.  No.  1,  for  the  6-pounder 
gun  carriage,  the  eaisson,  the  forge,  the  battery  wagon,  and  for  the  limbers  of  all 
field  carriages.  No.  2,  for  the  ^Arpdr.  hmcitzer  and  the  12-pdr.  gun  carriages. 
These  wheels  are  of  the  same  form  and  height,  and  they  fit  on  the  same  axle- 
tree  arm  ;  they  differ  only  in  the  dimensions  of  their  parts,  and  consequently 
in  strength  and  weight. 


Wood. 


1  nave. 

14  spokes. 

Ifellies. 

7  dowels. 


Iron. 

2  brow  bonds ;  2  end  bands. 
12  nails,  for  bands. 
1  tire. 

7  tire  bolts  ;  7  washers ;  7  nvis. 
1  nave  box,  (cast  iron.) 


AMMUNITION   CHEST. — Plate  4. 


The  same  ammunition  chest  is  adapted  to  the  limber  and  to  the  caisson. 
For  the  interior  arrangement  of  the  chests,  for  different  kinds  of  ammunition, 
see  Chapter  XL 

Wood. 


Z  sides. 

2  ends. 

1  principal  partition. 

1  bottom. 


1  frame  for  cover ;  2  sides ;  2  ends. 
1  panel  for  cover. 
1  cover  lining. 


Iron. 


34  cut  nails,  for  sides,  ends  and  bottom. 

4  screws,  for  the  bottom. 
60  copper  nails,  for  cover  lining. 

4  comer  plates,  for  ends  and  sides. 

2         do.         for  ends  and  bottom. 

1         do.         for  side  and  bottom. 
96  screws,  for  corner  plates. 

1  assembling  bolt ;  1  nut. 

1  tumbuckle,  (brass.) 

1  washer  plate,  for  do.;  2  screws. 

1  back  stay;  6  screws. 


^  front  stays;  4  rivets;  8  screws. 
2  hinges;  4  rivets;  20  screws. 
2  hinge  plates;  4  screws. 
1  hasp;  1  rivet;  5  screws. 

1  hasp  plate;  2  screws. 

2  handles;  8  rivets 

14  copper  washers,  for  rivets. 
56  copper  tacks,  for  washers. 
1  cover,  (sheet  copper.) 
216  copper  tacks,  for  cover. 


CAISSON. — Plate  4. 
Wood. 


1  middle  rail. 

2  side  rails. 
1  cross  6ar. 

1  bolster,  for  front  foot  board. 


I  front  foot  board, 
1  rear  foot  board. 
1  ax/e  body. 
1  stock. 
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2  nailit  for  front  foot  board. 
1  boltf  for  do.;  2  washert;  I  tud. 
6  naiUt  for  rear  foot  board. 

1  middle  assembling  bar. 

2  bolts,  2  washers,  and  2  nu(5,  for  do. 
1  carriage  hook. 

1  rear  assembling  bar. 

2  6o/<9, 2  iros^s,  and  2  nuls,  for  do. 
1  bridle,  for  rear  of  middle  rail. 

4  nails,  for  ilic  bridle. 
1  spare  wheel  axle;  the  body,  2  ribs,  1 
toosAcr,  3  rivets. 

1  c/win  and  /cgg/e,  for  spare  wheel  axle. 

2  slays,  for  the  same  ;  2  mUs. 
1  stay  6o/^-  1  nut. 

I  foot  bolt;  1  nut. 
1  /ocX:  diain  6rid/e. 

1  lock  chain  and  toggle. 

2  bo'ts,  for  lock  chain  bridle. 
2  washers  and  2  nuts,  for  do. 
1  /oc^  c/ioin  hook;  2  nai2s. 

1  axletree. 

2  wider  straps. 

4  60//5,  for  under  straps  ;  4  nuts. 
2  ox/e  bands;  6  nat2s. 
2  rtvcte  for  the  stock  ;  2  fturrs. 
1  lunette:  12  riai/s. 


2  /unefte  boUt;  2  nii<s. 
1  ilc«y  plate,  for  spare  pole. 
1  spore  pole  key. 

1  /cq/  ch€nn;  1  eye  jnn. 

2  wheel  guard  plates;  10  noiZs. 

1  stock  stirrup. 

2  60^,  for  do.;  2  n^osAers;  2  n%U$. 
1  aor/e  s(rai>. 

1  spore  pole  ringf. 

3  60/ts,  for  axle  strap ;  3  nuts. 
8  plates,  for  stay  pins;  16  naUs. 

4  stay  ptns. 

4  stay  pin  keys. 

4  A;ey  chains;  4  eye  pins. 

1  rinir  6o(<,  for  spare  handspike. 

2  washers  and  1  nu(,  for  ring  bolt. 

1  key  plate,  for  handspike  ;  2  noiis. 

1  A:ey  plate,  for  shovel ;  2  nails. 

2  Xrey<(,  for  handspike  and  shovel. 
2  Arey  c^ins;  2  eve  pins. 

2  staples,  for  tool  handles. 
2  shoulder  washers. 
2  /inc^  tcashers. 
2  /tncA  pins 

2  WHEELS,  No.  1. 

2  AMMUNITION   CHESTS. 


TRAVELLING  FORGE. — Plafe  5. 

Body  and  Bellows  House. 


Wood. 


2  st</e  rails. 

1  front  cross  bar;  2  pins. 

2  middle  cross  6ors;  6  pins. 
1  rear  cross  bm-;  2  pins. 

1  middle  rail;  4  screws. 

1  ax<e  body. 

1  stock. 

A  floor  boards;  16  screws. 

4  comer  s/t»ds;  8  fnns. 

1  front  board,  for  iron  room  ;  2  pins. 

2  side  studs;  A  pins. 
Opiates. 

Ifront  end  stud. 

2  end  boards,  for  roof;  10  screws. 


2  ro^bows;  A  screws. 

2  side  linings,  for  iron  room ;  12  naib. 

1  rear  erul,  for  iron  room. 

2  groove  cleats,  for  cover  of  iron  room ; 

6  screws. 

1  sliding  coter,  for  iron  room;  6 boards 

and  2  battens;  36  nails. 

2  braces  for  the  bellows  arms ;  6  scretrs. 
1  cap  for  coal  box;  5  screws. 

10  boards,  for  sides  of  bellows  house. 

7  boards,  for  the  roof 
272  noils,  for  sides  and  roof. 

1  prop,  for  the  stock. 

1  6eUotrspo^. 


NOMKNCLATURE. — TRAVELLING   FORGE. 
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Forge  Body. — Iron, 


1  ofUtree. 

2  axle  bands;  6  naUs. 
2  under  straps. 

4  boUs,  for  do.;  4  washers;  4  nuts. 
2  rivets,  for  stock;  2  burrs. 
1  lunette;  13  ttoits. 
1  vice  &«/<;  1  nut. 
1  mu2(Ue  tunette  boll;  1  nut. 
1  prop  6ott;  1  nut. 
1  prop  socket;  1  ritet. 
1  prop  ferrule;  1  rivet. 
1  cAotn  an(f  toggle,  for  forge  prop ;  1 
e^e  pin . 

1  5tocfc  stirrup. 

2  botts,  for  stock  stirrop  ;  2  nuts. 
IboUy  for   cross    bar    and  stock. 
1  washer  and  1  nut^  for  do. 

1  ofte  strap. 

2  6otts,  for  do.;  2  nvis. 

2  trAeei  guar^  plates;  10  naits. 
2  studptotes,  for  coal  box. 
2  riret5  and  2  screics,  for  do. 
2  A:et/s,  for  coal  box. 
2  ^ei/  c/iains;  2  et/e  pirn. 
1  lock  chain  hook;  2  nails. 
1  bellows  pole  hook;  2  natts. 
1  staple,  for  bellows  pole. 


2^ont  stay  plates,  for  bellows  arms. 
6  screws,  for  do. 

2  rear  stay  plates;  2  botes;  2  tMimb  fmto. 
1  front  for  bellows  house,  \  ^^q  .  ^. 

1  coiner,  for  cross  bar;    ]  169  tocfcs. 
1  guard  for  stock  ;  18  tacKs. 
1  stud,  for  bellows  pole ;  4  screws, 
1  corer  for  roof,  (sheet  copper  ;)  315 

copper  tacks. 
IJire  place  ;  6  plates  of  iron  joined  by 

59  rivets. 
1  air  back,  (cast  iron  ;)  4  bolts,  for  the 

box  and  back  of  air  chamber. 
5  boZts,  for  fastening  the  air  back;  5  mitt. 
1  bucket  hook;  2  rivets. 

3  plates,  for  side  rails  and  cross  bar. 
10  bolts,  for  do.;  8  washers  and  10  nuts. 

1  lock  chain. 

1  lock  chain  bridle. 

1  brace,  for  fire  place ;  4  rivets. 

1  bellows  pole  strap;  2  rivets;  3  so-eujs. 

1  bellows  pole  chain. 

2  shoulder  toashers. 
2  linch  washers. 

2  tincA  pins. 

2  WHEELS,  No.  1. 


Bellows. 


Wood. 


3  6ettou>s  planks. 
2  cross  Aeods;  12  so'eu^s. 
2  ribs;  each  of  2  sides,  1  end,  1  cross 
dor;  fastened  with  8  clout  nails. 


2  valves;  2  battens;  16  naiis. 
4  c/eats,  for  the  bellows  arms. 
16  screws,  for  cleats. 


Iron. 


6  butt  Ainges;  36  screws. 
2  arms;  4  rivets;  8  scretes. 
1  ^0^;  3  rivets;  4  scretes. 


1  wind  pipe,  consisting  of  an  elboWf  a 
collar,  and  a  Joint  pipe  of  brass;  and 
a  bent  pipe,  of  sAeet  copper. 


Leather. 


4  Ainges,  for  the  ribs- 
2  Ainges,  for  the  valvee;  2  straps. 
393  coipper  tocJIcs,  for  hinges. 


1  bellows  leather,  for  the  fides. 
617  bellows  nails. 

Sqfes,  for  the  heads  of  the  nails. 
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To  put  the  bellows  in  its  place:  Remove  the  coal  box  from  the  back  of  the  bel- 
lows house;  take  out  the  two  stay  plates  at  the  lower  ends  of  the  rabbets  in  the 
braces;  put  the  projecting  ends  of  the  upper  bellows  arm  in  the  rabbets,  and  slide 
them  up  until  the  ends  of  the  lower  arm  come  into  their  places;  put  on  the  stay 
plates,  and  fasten  them  down  with  the  thumb  nuts.  Screw  the  brass  elbow 
pipe  into  its  place,  through  the  hole  in  the  sheet  iron  front  of  the  bellows  house; 
put  in  the  copper  pipe  and  screw  up  the  collar  which  connects  it  with  the  elbow 
pipe. 

Coal  Box. 


Wood. 


2  sides 
2  ends 
1  bottom 


rabbeted  together  and  fast- 
ened with  50  cut  nails. 


I  top  piece;  7  screws. 
1  lid;  2  clamps  for  lid. 


Iron, 


4  comer  plates;  60  screws. 
2  end  straps;  2  rivets;  4  screws. 
2  handles;  4  washers  and  4  nuts. 
1  studplate^  for  turnbuckle;  2  rivets. 


1  turnbuckle.  ^ 

1  hasp;  1  rivet;  3  scretos. 

1  cover t  (sheet  copper;)  185  copper 
tacks. 

2  hinges;  i  rivets;  16  screws. 


Limber  Chest. 
This  chest  differs  from  the  ammunition  chest  in  the  following  points,  viz: 
It  has  no  principal  partition,  and  instead  of  the  assembling  bolt,  with  the 

washer  plate  and  turnbuckle,  it  has  a  hasp  staple  and  plate^  fastened  by  2  rivets. 

The  back  stay  is  fastened  by  1  rivet  and  6  screws.    The  heads  of  the  rivets  are 

not  covered  with  copper  washers. 
For  the  interior  arrangement  of  the  chest,  see  Chapter  XI. 

BATTERY   WAGON. — Plate  6. 

The  battery  wagon  carries  tools,  spare  parts  of  carriages,  spare  harness,  and 
other  stores  required  for  the  service  of  a  battery  in  the  field,  and  for  repairs. 

Wagon  Body. 
Wood. 


2  lower  side  rails. 

5  cross  bars;  10  pins. 

3  floor  boards;  36  flails. 

1  axle  body. 

2  upper  side  rails. 
2  sides;  2  ends. 


1  stock. 

2  cleats,  for  the  till ;  6  screws. 
1  bottom^  for  the  till. 

1  sidey  for  the  till;  11  runls. 

2  sides f  for  forage  rack. 

3  barSf  for  forage  rack ;  6  pir^s. 


NOMENCLATURE. — BATTERY  WAGON. 
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Wagon  Body. — Iron. 


2  rivelSy  for  lower  rails;  2  hum. 

8  side  studs;  14  rivets. 

1  spare  stock  hook;  1  button. 

1  spare  stock  stirrup. 
4  grooves,  for  ends. 

2  osseni&tifig-  6o/<s;  2  9iuts. 
12  groove  bolts;  12  nuto. 

3  6oZf5,  for  side  studs ;  3  washers;  3  nu^s. 
1  tumbuckle  holt;  1  washer;  1  nu^ 

1  (um6iicA:/e,  (brass.) 

1  hook,  for  cover  prop ;  1  burr. 

1  cy«  pin,  for  cover  hasp ;  1  burr. 

2  stays,  for  upper  rails ;  4  screws. 
2  end  studs;  6  rivets. 

1  holt,  for  front  end  stud ;  1  nut. 
1  toasher  and  1  nut,  for  rear  end  stud. 
1  mortise  plate;  8  screws. 

1  axleiree. 

2  liti^  s^ops. 

4  6o2/s,  for  do. ;  4  nuts, 

1  bolt,  for  front  of  right  side  rail. 

2  tros/iers  and  1  nut  for  do. 
2  6o2to,  for  lock  chain  bridle. 
1  washer  and  2  nute  for  do. 


1  lock  chain. 

1  lock  chain  bridle. 

1  lock  chain  hook;  2  nails. 

2  rivets,  for  stock ;  2  buirs. 

1  Zune«e;  12  nai/s. 

2  /nnette  6o//s;  2  nti(s. 

2  i«^e/  guard  plates;  10  naifo. 

1  siocfc  stirrup. 

2  bolts,  for  do. ;  2  nuts. 

2  bo^/s,  for  stock  and  cross  bars. 
2  washers  and  2  nuts,  for  do. 
2  U7(is/ter  plates,  for  rails ;  4  screu^s. 
2  forage  rack  chains;  each  of  1  ring-,  32 

links,  and  1  /^ofc. 
2  forage  rack  bands;  2  rivets;  22  screws. 
4  washer  plates,  for  forage  rack  sides. 
4  rivets,  for  do. 

2/orfl^e  racfe  bolts;  2  washers;  2  nuts. 
2  shoulder  washers. 
2  tincA  toasters. 
2  tinc/i  pins. 

2  WHEELS,  No.  1. 


Wagon  Cover. 
Wood. 


2  side  raits. 
2  end  rails. 
2  end  studs;  2  pins;  Privets. 


2  end  boards;  14  screws. 

1  ridge  pole. 

9  cover  boards;  36  cut  naits. 


Iron, 


1  cover  prop,  to  support  the  cover. 

1  hasp. 

3  hinges. 

6  ftotts,  6  nuts,  and  6  rivets,  for  hinges. 


4  comer  squares;  16  screws. 

2  end  6ows;  36  rivets. 

2  middte  bows;  2  rivets;  36  screws. 

4  joint  6otts;  4  nuts. 

2  ptotes  and  stoptes;  2  rivets;  2  screws. 

The  roof  is  covered  with  strong  linen  canvass,  which  is  fastened  with  264 
copper  nails,  with  strips  of  leather  under  their  heads. 

Limber  Chest. 

This  chest  is  like  that  of  the  travelling  forge.    For  the  interior  arrangement 
of  the  wagon  body  and  the  limber  chest,  see  Chapter  XI. 
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SIEGE  CARRUGES. 

GUN  CARRIAGE. — Plate  7. 

There  are  Uiree  gun  carriages  for  siege  artillery,  viz: 

One  for  the  12-pounder  gun ; 

One  for  the  18-pounder  gun ; 

One  for  the  24-pounder  gun  and  the  8-inch  howitzer. 

These  carriages  are  constructed  in  the  same  manner,  differing  only  in  their 
dimensions. 

When  the  8-inch  howitzer  is  mounted  on  the  24-pounder  carriage,  a  quoin  ia 
used,  instead  of  the  elevating  screw ;  the  howitzer  being  too  short  to  rest  on  the 
screw. 

Wood, 


1  stock,  in  two  pieces ;  2  doioelg. 

2  cheeks. 


1  axle  body. 
1  bruch  bolster. 


Iron. 


1  assembtiiig  bolt;  2  washers;  1  nut- 

1  manauvring  boU;  2  collars. 
4  washers  and  2  nxUSf  for  do. 
€  rondelleSf  (cast  iron.) 

2  assembling  bolts;  4  washers;  2  nuts. 
1  lock  chain  bolt;  2  washers;  1  nut. 

1  lock  chain  and  toggle. 

1  shoe;  1  keifi  for  shoe. 

2  trunnion  plates. 

2  chin  bolts;  2  bevel  washers;  2  nuts. 

2  key  bolts;  2  nutf. 

4  c^efc  6o/ito;  4  wash&rs;  4  nuto. 

2frave2ting  trunnion  bolts. 

2  washers;  2  ntUs,  for  do. 

2  trunniou  plate  bolts;  2  mOs. 

2  cap  squares;  2  eye  pins. 

2  cop  square  c/ioins;  2  eye  pins. 

2  cap  square  keys. 

2  Acey  chains;  2  eye  pins. 

1  axletree. 

2  tini2ers<raps. 
1  (u;le  5(r(]y». 


2  baltSf  for  axle  strap ;  2  nuts. 

2  ox/e  6atu2s;  6  nails. 

1  /ocAc  c^in  hook;  2  toashers;  1  nut 

1  ^ofc,  for  the  shoe. 

1  cheek  plate  J  for  do.;  3  screws. 

1  6ox,  for  elevating  screw,  (biulss.  ) 

2  6o/<s,  for  do.;  2  washers;  2  nute. 
1  elevating  screw. 

1  strap  st<i^/e;    1   leather  strap   and 

buckle. 

2  u;^ee/  guard  plates;  12  nai/s. 

1  2une(<e;  the  rondelle}  3  rivefo. 

2  lunette  bolts;  2  washers;  2  nuts. 

1  <raii  p2a(e;  the  guard  plate;  6  rivets. 
29  nailSf  for  trail  plate. 

2  bolster  bolts;  2  washers;  2  ntUs. 
2  shoulder  washers^  for  axletree. 
2  /incA  washers. 

2  2tnc&  pins. 

2  WHEELS. 


NOMENCLATURE.— 'SIEGE  CAHRIAOES. 
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WHEEL. 
The  same  wheel  is  used  for  all  the  siege  gun  carriages  and  their  limbers. 

Wood. 

1  rune;  14  spokes;  1  fellies;  7  dowels. 

Iron. 

2  brow  bands;  2  end  bands;  12  nails;  1  Hre;  7  tire  boUs;  7  washers;  7  nvis; 
1  nave  box,  (brass.) 


LIMBER. — Plate  7. 
Wood. 
Ifork;  2  hounds;  1  splinter  bar;  1  pole;  1  Receding  6ar. 


Iron. 


1  rivet  6ott,  for  fork;  2  wos^s;  1  nu(. 

1  axletree, 

\  pintle  plate;  1  nails. 

1  ttijcep  bar. 

2  frofes,  fbr  ears  of  sweep  bar. 
2  washers;  2  nttto,  for  do. 

1  axle  strap. 

1  lashing  Adin;  4  rings;  1  hook. 

6  axle-strap  boUs;  2  i^oshers;  6  nuts. 

2  wnders^c^s. 

4  6oft5,  for  do. 5  2  washers;  4  nwfs. 

1  pintle;  1  n«e. 

2  end  bands^  for  splinter  bar;  4  rivets. 
2  micfd/e  bonds,  for  do. 

4  trace  hooks,  for  splinter  bar. 

1  bridle,  for  front  of  fork. 

2  6ofts,  for  splinter  bar  and  fork. 
2  niits,  for  do. 

2  bolts,  for  splinter  bar  and  hounds. 
4  washers  and  2  nuts,  for  do. 


1  ^*d/e,  for  Middle  of  fork;  4  neiiU. 
1  livet,  for  the  pole;  1  btsrr. 

1  «i/e  piofe,  for  pole. 

2  |)o2e  chains. 

I  ferrule,  for  end  of  pole. 

1  pole  clasp;  1  c^osp  hdt. 

2  6oZfs,  for  eye  plate;  3  washers;  2  ntrfs. 
2  bolts,  for  pole  and  fork. 

4  washers  and  2  nuts,  for  do. 

1  middle  band,  for  leading  bar;  2  nveb. 

1  hook,  for  do. 

1  double  trace  hook,  for  middle  band. 

2  end  hands,  for  leading  bar;  4  rtvett. 
2  trace  hooks,  for  end  bands. 

2  oA/e  shoulder  u^oshers. 
2  linch  washers. 
2  iinch  pins. 

2  WHEELS. 
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MORTAR  WAGON. 

This  wagon  is  designed  for  the  transportation  of  siege  mortars  and  their  beds, 
or  of  guns,  or  large  shet  and  shells. 
The  limber  and  the  wheels  are  the  same  as  those  of  the  gun  carriage. 

Wood. 


2  middle  raih. 

1  front  transom;  2doiods. 

1  middle  transom. 

1  rem'  transom. 

2  side  rails. 

1  rear  cross  bar. 
6  middle  cross  bars, 
fi  front  cross  bars. 


2  bottom  planka;  12  nails. 
1  axle  body. 

1  windlass. 

2  handspikes. 

1  mtazle  bolster. 

6  stakes. 

A  frame,  for  balls,  when  required. 


Iron. 


1  assembling  bar. 

2  handspike  hooks;  4  nails. 

1  asseinbling  bolt;  2  washers;  1  nut. 
1  eye  plate,  for  lashing  chain. 
1  bolt,  for  do.;  2  washers;  1  niU. 

1  boltf  for  front  transom. 

2  washers;  1  nW,  for  do. 
2  mMnotxivring  staples. 

2  cross-bar  plates. 

12  bolts,  ^or  do.;  9  washers;  12  nuts. 
1  lock-chain  bridle, 
1  bolt,  for  do.;  1  nut. 
1  lock  chain;  1  shoe;  1  key. 
1  traU  plate;  11  naUs. 
1  lunette;  1  reinforce  plate;  A  rivets. 

1  bridle,  for  the  pintle. 

3  bolts,  for  lunette  and  bridle;  3  nuts. 

2  wheel  guard  plates;  12  nails. 

1  axletree. 

2  understraps. 

4  bolts,  for  do.;  4  nvis. 


4  bolts,  for  middle  rails  and  axle  body. 

4  niUs,  for  do.;  2  aa:Ie  straps. 

1  6reecA  hurter;  4  tutib. 
6  s<aA^  sockets;  6  pim. 

5  pin5,  for  muzzle  bolster. 

10  bolts,  for  do.;  10  washers;  10  nuts. 

2  lock-ohmn  hooks;  2  washers;  2  nuis. 

1  tar-bucket  hook;  2  nails. 

4  handspike  socket  plates;  32  nails. 

2  bands,  for  windlass;  6  nails. 
2  journal  boxes,  (brass.) 

2  journals. 

4  journal  plates;  4  nails. 
4  &o2<s,  for  do.;  4  nu(5. 
2  ro2/er  hooks. 
2  handspike  straps;  4  rivets. 
.  2  axle  shoulder  washers. 
2  linch  washers. 
2  linch  pins. 

2  WHEELS. 


NOMENCLATURE. — BARBETTE   CARRIAGE. 
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BARBETTE  CARRIAGES. — Plate  8. 

The  barbette  carriage  consists  of  a  ^fuii  carriage  and  a  chassis,  or  traversing  car- 
riage. 

The  carriages  for  pieces  of  the  following  calibres  are  similar  to  each  otlier, 
with  some  slight  exceptions,  mentioned  in  the  nomenclature,  viz:  for  the  Im- 
pounder, 18-pounder,  24-pounder,  32-pounder,  and  42-pounder  guns,  and  for 
the  8-inch  and  10-inch  sea  coast  howitzers.  The  carriages  for  the  columbiads 
are  not  yet  definitively  arranged. 

Some  chassis  have  been  arranged,  for  use  in  peculiar  situations,  with  the  pintle 
under  the  middle  transom,  and  others  with  the  pintle  under  the  rear  transom. 

GUN   CARRIAGE. 


Wood. 


2  uprights. 
2  braces. 
IJrofU  transom. 
1  middle  transom. 


1  rear  transom. 

1  transom  and  axle  tie ;  2  dowels. 

1  elevating  bed ;  2  dowels. 

1  axle  body. 


Iron. 


2  trail  rivet  bolts;  Swashers;  2 nuts. 

2  rivet  bolts,  for  uprights. 

4 1^09^5  and  2  nuts,  for  do. 

2  cheek  boUs;  2  washers',  2  nuts. 

2  bevel  washers,  for  do.  (cast  iron  .) 

1  lunette. 

4  aasewJbling  bolts,  8  washers  and  4 
nuts,  for  12-pdr.,  18-pdr.,  and  24- 
pdr.  carria£;es. 

6  asseniblvngbms,  12  toasters  and  6  nuts, 
for  other  carriages. 

2  transom  and  tit  boUs,  1  washer;  2  nuJts, 
For  8-inch  howitzer :  2  washers, 

1  bedplate  boU;  1  washer;  1  nut. 
For  8-inch  howitzer:  2  bolts;  2  washers; 

2  nuts. 
1  bedplate,  for  elevating  screw. 
1  nut,  for  elevating  screw ;  4  handles. 
1  elevating  screw. 

1  axletree. 

2  axle  stirrvos;  2  bridles;  4  nuts. 

1  damp  washer,  for  12  and  18-pdr.  car- 
riages. 


1  axle  and  tie  brace,  for  larger  calibres. 

2  axle  and  tie  bolts. 

1  double  washer,  for  do.;  2  nuts. 

1  bolt,  for  middle  transom  and  tie ;  1 

nut. 
2 washers,  fordo.,  in  12  and  18-pdr. 

carriages. 

1  washer,  in   other  carriages,  except 

8-inch  howitzer. 

2  manauvring  bolts;  2  washers;  2  nuts. 
2  collars,  2  Meek  plates,  and  2  screws, 

for  12, 18,  ana  24-pdr.  carriages. 
4  collars,  4  cheek  plates,  and  4  8creu;s, 

for  other  carriages. 
2  manauvring  staphs. 
2  trunnion  plates. 
4  trunnion  plate  bolts;  4  nuts. 
2  rollers  (cast  iron.) 
2  axle  shotUder  washers. 
2  linch  washers. 
2  linch  pins. 

2  WHEKLt. 


WHEEL. 

Wood:  10   tpokes. 

Iron  :  1  nave  (cait  iron);  1  ttre;  10  tire  nails. 
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BARBETTE— CHASSIS. 

Wood. 


2mZi. 

2hurUrs;  4  nails. 

^  counter  hitrters;  A  nails. 

Ifi'onli 


1  middle  transom, 
1  rear  transom. 
1  tongue. 
I  prop. 


Iron, 


Z¥iM  plates;  SQscrevfs. 
4  hoUSy  for  do.;  4  washers;  4  nuts, 
4  riw(»,  for  hurtera ;  4  6ttiTS. 
6  rive(  holtSi  for  front  and  middle  tran- 
soms. 
6  washers  and  6  nuts^  for  do. 
iy»"ic«ton|>(atc;  10  tiaib. 

1  transom  and  tongue  hracey  for  32-pdr. 

and  higher  calibres. 

2  hurter  and  rail  holts;  4  toasters;  2  nuts, 
ft  front  transom  and  rtnl  holts;  2  nuts. 
2  middle  transom  and  rail  holts. 

2  washers  and  2  nttfs,  for  do. 

For  32-pdr.  and   higher  calibres :  4 

holls;  4  washers;  I  nuts^  for  do. 
4  counter  hurter  and  rail  hoUs;  4  nuts. 
Ufork  sockets. 


2/orfc  platis;  12  noUs. 

2  6o/ls,  for  rear  transom  and  fork  placet. 

2  nuts,  for  do. 

1  manceuvring  loop;  2  noils. 

1  loop  holt;  1  nut. 

3  transom  and  tongue  hoUs. 

3  washers,  and  3  nuts,  for  do. 

2  prop  p/o/es;  4  noife.    * 

1  prop  hoU;  1  A^ey. 
2/orfcs. 

2/orA;  holts;  2  niUs. 

2  trovers*  wheels  (cjlst  irow.  ) 

For  32-pdr.  and  higher  calibres,  add: 

4  pipes  (CAIT   IRON.) 

2  pipe  holts;  4  idos^s;  2  nnte. 

1  PIKTLB. 


PINTLE    CROSS. 

Wood  :  2  cross  pieces — 1  pintle  holster,  fastened  to  the  cross  by  4  octagonal 
wooden  pins  1  inch  thick. 

Iron  :  1  6ob(er  plate,  (cast  iron;)  fastened  to  the  bolster  by  4  boUs-^  washers 
and  4  nvis,  for  do. 
1  pintle — 1  u^osAer  and  1  key  for  do. 
In  temporary  batteries,  a  circular  platform  of  plank  is  required  for  the  wheels 
of  the  chassis  to  traverse  on. 

In  permanent  batteries,  the  bolster  plate,  the  pintle  and  the  trayersing^  eirclo 
are  fixed  in  masdnry. 


NOMENCLATURE. 


CASEMATE  CARRIAGES. 

Each  carriage  consists  of  a  gun  carriage  and  a  chassis. 

The  carriages  for  24,  32,  and  42-pounder  guns,  and  the  8-inch  Columbiad, 
are  similar  to  each  other,  differing  only  in  their  dimensions. 

A  special  carriage  is  arranged  for  mounting  the  24-pounder  iron  howitzer  ia 
the  flanks  of  casemate  batteries. 

GUN  CARRIAGE. — Plate  9. 
Wood, 


2  cheeks f  each  in  two  pieces. 
2  doxoebtf  for  do. 
1  front  transom. 
1  rear  transom. 


I  1  slide;  2  doweh. 
!  1  axUtree. 
I  2  guides. 


Iron, 


8  cheek  bolts;  10  washers;  8  nuts. 

2  trunnion  plates. 

4  boUs^  for  do.;  4  nuts. 

1  elevating  screio. 

1  bedplate,  for  screw,  (cast  iron.) 

1  nut^  for  do.,  (brass.) 

1  pinion,  for  do.,  (brass.) 

1  shaft,  for  pinion;  1  set  screw. 

1  cheek  washer;  3  screws. 

1  handle,  for  shaft,  (cast  iron.) 

1  washer  and  1  nut,  for  do. 

2  bed  plate  bolts;  2  washers;  2  nuts. 
2  6o«s,  for  rear  transom  and  slide. 
2  ti^osA^rs  and  2  nt((s,  for  do. 

CHASSIS 


1  trail  roller,  (cast  iron.) 

1  roller  shaft. 

2  eccentrics,  for  roller  shaft. 

2  rollai'  bolts;  2  waihers;  2  nu(9. 

2  <rai2  handles. 

4  assembling  bolts;  4  washers;  4  tintt. 

8  aa:2e  sA^earu;  16  nails. 

2  ox^e  s^oui(2er  plates;  10  nails. 

2  ax/e  bands;  8  nails.. 

2  um^erstrops. 

4  guide  bolts;  8  washers;  4  nitts. 

2  TincA  pins. 

2  truck  wheels,  (cast  iron.) 
— P/a/e  9. 


Wood, 


2  rai/s. 

2  counter  Surfers;  2  dowels. 

1  /ront  (ransom. 


1  rear  transom. 

1  tongpue. 

1  prop;  2  pins. 


Iron* 


2  6o/ts,  for  rear  transom  and  rails. 

2  washers  and  2  nuts  for  do. 

2  6otts,  for  front  transom  and  rails. 

2  washers  and  2  nuts,  for  do. 

2  botts,  for  counter  hurters  and  rails. 

2  washers  and  2  nuts,  for  do. 

2  rivet  botts,  for  the  tongue. 

1  double  washer  and  2  nuts,  for  do. 

2  botts,  for  front  transom  and  tongue. 
2  u^as^s  and  2  nuts,  for  do. 

1  tongue  fork. 

1  yront  transom  stre^. 

4 


1  rear  transom  and  tongue  braa. 

2  brace  bolts;  2  nuts. 

S  journal  boxes,  (brass.) 
8  capSf  for  do.;  16  screws. 
4  traverse  wheels,  (cast  iron.) 
2  rait  ptates;  8  screws;  54  nous. 
2  rait  ptate  bolts;  2  u^os^s;  2  nuti. 

1  tongue. 

2  tongue  botts;  2  ntits. 

1  pitttte,  (cast  iron.) 
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24-PO(JNDER   HOWITZER   CARRIAGE,    FOR   FLAKK  CASEMATES. 


Gun  Carriage.— P/fl/tf  10. 


Wood:  2 cheeks. 


Iron. 


2  trml  handles;  4  washers;  4  ntOs. 

2  marutuvring  rings. 

2  eye  bolts,  for  do. ;  2  nuts. 

2  trail  plates;  8  nails. 

2  cheek  bolts;  2  xcashers;  2  ntOs. 

2  (nmnion  plates. 

2  bof<s,  for  do.;  2  washers;  2  nul5. 
4  fcey  6o{(s;  4  nufs. 

1/rofU  transom  )  .  v 

1  rear  iromotn    ^  ^^ 

3  as5em6/ing-  60//5;  6  teasers;  3  nuts. 

2  understraps. 

2  roller  forks:  2  A:£i/s. 
2  rotters,  (brass.) 


2ybrik  6otts;  2  nMts. 

2  eop  squares;  4  eye  pins. 

4  cap  square  keys;  4  A:ey  cAoim. 

1  trail  roller,  (cast  iron.) 

1  roller  journal. 

2  <ccen/rtc5,  for  do. 

2  journal  plates,  (BKAaB\)  4  screws. 

1  ro//er  handspike. 

1  elevating  screw. 

1  60X  and  1  ;nnion  for  do.,  (brass.) 

1  shaft,  for  pinion ;  1  set  screw. 

1  handle,  for  shaft ;  1  screw. 

1  c/iee A;  washer;  3  screws. 


Chassis.— Pfo/e  10. 


2  rails. 

iyron<  (ransom;  4  dowels. 


2  middle  transoms;  4  pins. 
1  rear  (ransom;  4  dowels. 


Iron 


3  ossembting^  6o((s;  6  washers;  3  nu(s. 

1  collaTy  for  middle  assembling  bolt. 

1  upper  pintle  plate. 

1  iotcer  pinlle  plate. 

5  bolts,  for  pintle  plates ;  5  nuts. 

1  hurter  p\ate;  4  screws. 

2  counter  hurley-  plates;  8  screws. 

2  countei'  hurters;  2  washers;  2  nvis. 
1  prop. 


2  prop  bolts;  2  nuts. 
1  brace,  for  the  prop. 

1  brace  bolt;  1  nut. 
Ifork,  for  traverse  wheels. 
2/orA;  and  prop  bolts;  2  nuts. 

2  traverse  wheeh,  (cast  iron.) 
2  traverse  wheel  boUs;  2  nuts. 

1  pintle. 


MORTAR  BEDS. 


Beds  for  S-inch  and  lO-inch  Siege  Mortars, 

Wood.— 1  bolster,  for  the  quoin. 

Iron. — 2  cheeks,  1  middle  transom,  and  l/ron(  transom,  in  one  pieec,  (cast  irow.) 

4  manasuvring  bolts,  cast  in  place. 

2  cap  squares;  4  cap  square  straps;  4  bolts;  4  keys. 

o  i.«7.i*^  holts;  2  nwto. 


NOMENCLATURE. — MORTAR   BEDS — MACHINES. 
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Platform  for  Siege  Mortars. 

Wood  :  6  sleepers;  18  deck  planks;  72  dowels. 
Irok:  l2eyehoUs. 

Coehorn  Mortar  Bed, 

Wood  :  The  hed  is  a  block  of  oak  wood,  in  1  or  2  pieces. 
Iron  :  2  assemhlvnQ  bolts;  4  washers;  2  ntUs. 

2  cap  squares;  2  holts;  2  nuts. 

4  handles;  4  bolts;  4  nuts. 

Eprouvette  Mortar  Bed  and  Platform, 

The  bed  plate  for  the  eprouvette  mortar  is  of  cast  iron. 

The  plate  is  let  into  a  platform  of  oak  wood,  formed  of  one  or  two  pieces, 
strengthened  by  2  boltSy  with  4  washers  and  4  nuts. 

This  wooden  platform  is  fastened  with  4  boltSy  No.  7,  to  a  block  of  stone,  of 
the  same  dimensions  as  the  wood,  which  is  firmly  imbedded  in  the  ground. 


^legs. 
[  1  pry  pole. 
3  braces. 


MACHINES. 
FIELD  AND  SIEGE  GIN. 

Wood. 


6  assembling  pins. 
1  windlass. 
5  handspikes. 


Iron. 


6  rivets,  for  braces ;  6  burrs. 

1  tongue;  3  rivets. 

2  head  straps;  4  rivets;  16  screws. 

1  assembling  boU;  2  washers;  1  nut. 

2  screws,  for  washers. 
2  slaves,  (brass.) 

1  sheave  boU;  1  A;ey. 

2  oval  washets,  for  do.;  2  screws. 
1  key  bolt,  for  pry  pole. 

1  chain,  for  do.;  1  eye  pin. 


2  journal  boxes. 

8  bolts  for  do.;  8  was/i«rs;  8  nuts. 
2  gi«(^e(m5,  for  windlass  ;  2  ilceys. 
4  6ands,  for  windlass  ;  16  nails. 

2  bands,  for  legs ;  4  nails. 

3  6an(2s,  for  pry  pole ;  6  noils. 
3  points,  for  legs  and  pry  pole. 

1  handle,  for  pry  pole. 

2  washers,  for  do.;  6  screios. 

1  pry  pole  tongue;  2  rivets;  2  burrs. 


Single  Pulley  Block. 
1  sheave,  (brass  ;)  2  straps;  1  cross  head;  1  AooA;;  3  bolts;  3  ntits. 
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GARRISON  GIN. — Plate  11. 
Wood. 


2  legs;  2  bevel  blocks. 
1  pry  pole. 


I  11  deals,  for  pry  pole ;  23  nmb. 
I    1  toiiidlass. 

Iron,  ^ 

I    1  devis.  * 

1  c/«ms  h^U;  1  pm. 

2  lEtys,  for  clevis  bolt. 
2  key  chains;  2  eye  pins. 
2  journal  boxes^  (BtLkts  ;)  8  strews. 
2  pawls. 

2  6o^,  for  do.;  2  toasters;  2  nuls. 
2jouriMlSj  for  windlass. 
6  6(m(is,  for  windlass ;  24  tioiZs. 
2  rolcAeCs,  (cast  iron  ;)  4  timis. 


6  datu(s,  for  legs  and  pry  pole. 
18  fwiUs,  for  bands. 
2  rirel  boUs;  2  nute. 

2  traces. 

4  brace  bolts;  8  wos/iers;  32  nails. 
4  Aceys,  for  brace  bolts. 
4  key  chains;  4  eye  pins. 

3  pointSy  for  legs  and  pry  pole. 

1  pry  pole  handle. 

2  xtasners,  for  do.;  8  wnls. 

Pulley  Blocks. 
They  are  made  with  one,  two,  three,  or  four  sheaves. 
Iron  :  2  straps;  2  cross  heads,  with  2  eyes  riveted  in  them ;  4  ntOs,  for  cross 
heads ;  1  hook,  welded  into  one  of  the  eyes ;  1  dieave  bolt;  1  nul. 
The  partiHons;  the  sheaves,  (brass.) 

CASEMATE   GIN. 
It  is  made  like  the  garrison  gin,  differing  from  it  only  in  the  dimensions  of 
some  ports.    The  pry  pole  has  but  6  cleats,  for  steps. 

SLING   CART.— P/a/c  12. 

Wood, 
laxletree;  \  bolster;  I  pole;  2  hounds;  I  pole  prop. 

hon. 


1  lower  axle  sktam. 

2  tipper  axlt  skeans. 
6  rivets,  for  skeans. 

2  bands,  for  axle  arms. 

4  xoas^  ptMlts,  for  hooks ;  16  noUs. 

A  hooks;  i  washers;  inuts. 

2  sHrrtips,  for  axle  and  bolster. 

2  bvvlUs,  t^r  do. ;  4  nuia. 

1  bed  plate,  for  screw «  (cast  iron.) 

2  boils,  fordo;  2ntils. 
1  ibtsHtijT  screw. 

1  nut,  for  screw,  (brass.) 

1  handle,  for  screw. 

2  rtvelS)  for  pole ;  2  burrs. 

1  pole  strap;  12  noils. 
3 tols,  fordo.;  3 nuts. 

2  6oils,  for  axle  and  hounds;  2  nuts. 

3  6aiuis>  for  hounds ;  6  nails. 


2  bolts,  for  hounds  and  pole. 
4  washers  and  2  ntils,  for  do. 
I  cascable  chain  and  hoolo. 
1  pole  staple;  2  washers;  2  nuts. 

1  eye  pin,  for  pole  prop. 

2  washers  and  1  nut,  for  do. 

1  soc^l,  for  pole  prop ;  1  rivet. 
1  ferrule,  for  do.;  1  rivet. 
1  chain  and  toggle,  for  do. 

1  eye  pin,  for  pole  prop  chain. 

2  axle  shoulder  waskers. 
2  Unch  toosAcrs. 

2  linch  pins. 

1  sitfi^  chnn  and  hook. 

2  Irunmon  chains. 

2  WHKBLS. 


NOMENCLATURE. — MACHINES.  53 

Sling  Car/.— Wheel. 

Wood:  1  nave;  16  qjofrcs;  S fellies;  8  dowels. 
Iron  :  4  nave  bands;  12  nails. 

1  tire;  8  Hre  bolts;  8  washers;  8  ntUs. 

2  nave  boxes,  (cast  iron.) 

CASEMATE   TRUCK. 

This  truck  is  designed  for  transporting  guns  in  casemate  galleries,  or  through 
posterns. 

Wood  :  2  rails;  3  transoms;  1  handle. 

Iron:  1  rear  transom  plate;  2  rings,  for  drag  ropes;  4  nails. 

1  front  transom  plate;  2  rings,  for  drag  ropes ;  6  nails. 
6  bolts,  for  rails  and  transom  plates ;  6  nuts. 

2  fork  plates,  for  rear  wheels ;  8  nails. 

1  fork  socket,  for  front  wheel;  it  is  round,  to  allow  the  fork  to  turn. 

3  forks  and  3  bolts,  for  wheels. 
1  fork  plate,  for  front  wheel. 

1  tongue,  fastened  to  the  front  fork  plate  by  1  bolt  and  1  nut. 
3  truck  wheels,  (cast  iron,)  like  the  traverse  wheels  of  the  barbette 
chassis. 

HAND  CART. 

Wood  :  1  bolster,  for  axletree ;  2  lower  side  rails. 

3  cross  bars;  2  upper  side  rails;  2  end  rails;  6  side  studs;  6  end  studs. 

5  bottom  boards. 
Iron:  70  wood  screws,  for  fastening  the  sides,  ends,  and  bottom. 

1  axletree;  2  6otts,  for  do. ;  2  nuts. 
2 props;  4  bolts,  for  do.;  4  nuts. 

2  shoulder  washers;  2  linch  washers;  2  ttnc^  pins. 

2  WHEELS. 

Wheel. 

Wood:  Inave;  12 spokes;  d  fellies. 
Iron  :  2  nave  bands;  6  nails. 

1  tire;  6  tire  bolts;  6  washers;  6  nuts. 

1  nave  6ox. 

STORE   TRUCK. 
This  is  a  common  hand  truck,  used  in  store-houses,  for  moving  boxes,  &c» 
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LIFTING  JACK. 

A  geared  screw  jack,  for  lifting  heavy  weights. 
Wood:  1  bedplate. 

Iron  :  2  rivet  boltSj  for  bed  plate ;  4  washers;  2  nuts. 
2  eye  plates^  for  braces ;  6  screws. 

1  stand,  (cast  iron  ;)  4  steadyiiig  points,  for  the  stand. 

2  braces;  2  brace  bolts. 

1  hoisting  screw;  1  plate,  fastened  to  the  foot  by  3  screws. 

1  niUand  1  pinion,  for  hoisting  screw,  (brass;)  1  shqfl,  for  the  pinion^ 

1  set  screto;  1  crank;  1  n%U. 
1  handle  (wood;)  1  washer  and  1  ntU,  for  do. 
1  cap  plate;  4  bolts,  for  do. 

LEVER  JACK. 

The  lever  jack  is  an  adjustable  fulcrum,  with  a  long  lever. 

Wood  :  The  stand  (oak)  consists  of  1.  bed,  2  uprights,  1  transom,  and  2  pins. 

1  lever. 
Iron  :  1  transofn  bolt;  2  washers  and  1  nut,  for  do. 

1  fulcrum  bolt;  1  chain,  for  do ;  1  ct/c  pin. 

2  /et>er  pfofes;  12  screws. 


Weights. 

Store  truck 80  pounds. 

Lifting  jack 160      " 

Casemate  gallery  truck 600      ** 


DIMENSIONS   AND   WEIGHTS. 
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Principal  dimensions  and  weights  of  Field  Gun  Carnages  and 

Limbers. 


DIMENSIONS. 


6^ 


o 


-I 

s  o 
CUM 

2^ 


Distance  between  the  inside  of  the  trunnion  plates. 
Diameter  of  the  trunnion  holes. 


Depth  of  the  centre  of  trunnion  hole  below  the  upper 
face  of  the  trunnion  plate 

Distance  of  axis  of  trunnions  in  rear  of  axis  of  axletree, 
the  piece  being  in  battery  on  horizontal  ground 

Distance  from  axis  of  trunnions  to  axis  of  axletree. . . . 

Height  of  axis  of  trunnions  above  the  ground 

(Gun 


Vertical  field 
of  fire, 


above  the  horizontal  line, 
below  the  horizontal  line. 


I  Howitzer. . 


SGun. 


'  I  Howitzer. . . 
Distance  between  the  points  of  contact  of  trail  and 

wheels  with  the  ground  line 

Distance  from  front  of  wheels  to  end  of  trail,  the  piece 

being  in  battery 

Distance  of  the  muzzle  of  C  Gun,  in  front  of  wheels. . . . 

the  piece  in  battery  from  <  tT^,„:,_^-  $  front  of  wheels 

the  front  of  the  wheels.    (  "o^iizer,  ^  ^^^  ^^  ^^^^^^ 

Length  of  gun  carriage  without  wheels 

Length  of  limber  without  wheels 

Length  of  Hmber  without  wheels  or  pole 

Length  of  limber  with  wheels  and  pole 

Distance  between  the  centres  of  the  axletrees  of  gun 

carriage  and  limber 

Length  of  the  carriage  limbered  up 

Distance  from  the  muzzle  of  the  piece,  (  Gun 

when  limbered,  to  the  front  of  pole.  (  Howitzer 

Whole  length  of  the  axletree 

Track  of  the  wheels 

Height  of  wheel 

Disn  of  finished  wheel 


Weights.  ■{ 


Gun  carriage,  without  wheels 

Limber  without  wheels  or  ammunition  chest 
Ammunition  chest,  without  divisions 

o--»>-MLi::;brr^!-.:::::::::::::: 

Gun  carriage  complete,  without  implements 

Limber  complete,  without  implements 

^  Gun  carriage  and  limber,  without  implements 


In. 
9.6 
3.7 

1. 

0.5 
14.65 
43.1 
120 
130 

8° 

50 

74.4 

116.6 
5.91 


In 

11.65 
4.25 

0.95 

1. 
16.2 

44.8 


1.09 
104.4 
161.2 
52.85 
173.08 


96. 
269. 
279.1 
272.1 

78.84 

60. 

57. 
1.5 


130 
"so* 

79.8 

122.75 

"5!9 

111.4 
161.2 
52.85 
173.08 

101.7 


In. 

12.15 
4.65 

0.95 

0.8 
16.6 
45.2 
130 
120 

70 

50 

79.8 

122.75 
15.70 
12.7 

113.5 
161.2 
52.85 
173.08 


101.7 

08274.78274.78 
294. 
291. 
78.84 
60. 
57. 
1.5 


283.78 
78.84 
60. 
57. 
1.5 


Lbs. 
540 
335 
165 
180 
180 
900 
860 

1760 


Lbs. 
736 
335 
165 
196 
180 

1128 
860 

1988 


Lbs. 
763 
335 
165 
196 
180 

1175 
860 

2035 
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Principal  dimensions  and  weights  of  Siege  Gun  Carriages  Sf  Limbers. 


DIMENSIONS. 


s 
O 

"g. 

ab 


C   N 


Distance  between  the  inside  of  the  trunnion  plates 

Diameter  of  the  trunnion  holes 

Depth  of  centre  of  trunnion  hole  below  the  upper  face  of 

trunnion  plate 

Distance  of  axis  of  trunnions  in  rear  of  axis  of  axletree, 

the  piece  being  in  battery  on  horizontal  ground 

Distance  from  axis  of  trunnions  to  axis  of  axle  tree. . . . 
Height  of  axis  of  trunnipns  above  the  ground 

Vertical  field  |  ^^°^«  '^'  horizontal  line.  \  ^l^^-  [ 
°^  ^'^ 1  below  the  horizontal  line.  |  Howitzer!! ! 

Distance  between  the  points  of  contact  of  the  wheels  and 
trail  with  the  ground  line 

Distance  from  the  front  of  the  wheels  to  the  end  of  the 
trail,  the  piece  being  in  battery 

Distance  of  the  muzzle  of  ^ 


the  piece  in  battery  from 
the  front  of  the  wheels 


■I 


Gun,  in  front  of  the  wheels 
Howitzer,  in  rear  of  wheels 


Length  of  gun  carriage,  without  wheels 

Length  of  limber,  without  wheels 

Length  of  limber,  without  wheels  or  pole 

Length  of  limber,  with  wheels  and  pole 

Distance  between  the  centres  of  the  axletrees  of  guncar- 
ria^and  limber 

Length  of  the  carriage,  limbered  up 

Distance  from  the  muzzle  of  the  gun,  in  its  travelling  po- 
sition, to  front  end  of  pole 

Whole  leng^th  of  the  axletree 

Track  of  the  wheels 

Height  of  wheel 

Dish  of  finished  wheel 


WnOBTB.  ' 


'  Gun  carriage,  without  wheels 

Limber,  without  wheels.  .> 

One  wheel 

Gun  carriage,  complete,  without  implements 

Limber,  complete 

Gun  carriage  and  limber,  without  implements 


In.    j 

14.95 

4.65 

1.1 

3. 
22.45 
52.2 

130 


40 


In 

16.95 

5.35 

1.2 

2.5 
22.85 
52.6 
120 


40 


100.     101. 


141. 
30.74 


130. 
176.65 
59.8 
184.9 

94. 
278.9 


142. 
35.35 


133. 
176.65 
59.8 
184.9 

96. 
280.9 


In. 

18.15 
5.85 

1.4 

2.75 
23.25 
53. 
120 

150 

40 

100 
101. 

142. 

35.34 
7.66 

133.6 

176.65 

59.8 

184.9 

96. 
280.9 


285.15291.42290 


81.8 

81.8 

60. 

60. 

60. 

60. 

2. 

2. 

Lbs. 

Lbs. 

1440 

1542 

585 

585 

404 

404 

2248 

2350 

1393 

1393 

3641 

3743 

81.8 

60. 

60. 


Lbs. 
1714 
585 
404 
2522 
1393 
3915 


DIMENSIONS   AND  WEIGHTS. 
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Field  and  Siege  Wagons, 


DIXBNII0N8  AMD  WBI0HT8. 


Length 

Distance  between  the  axletrees  of  car- 
riage and  limber 

Whole  length,  when  limbered  up.. . . 
Height,  above  the  ground 

[  Carriage  body,without  wheels 
I  Limber,  without    wheels    or 

chest 

Weight-J  One  wheel 

I  Carriage  and  limber,  complete, 
without  implements  or  spare 
parts 


Caisson. 


In. 
125.5 

92. 
274.7 

58.75 

Lbs. 
432 

335 
180 


Forge. 


In. 
130. 

97.8 
279. 
70.5 

Lbs. 
997 

335 
180 


2,217 


Battery 
Wagon. 


In. 
154. 

112.93 

303.13 

73.55 

Lbs. 
910 

335 
180 


2,130 


,    Mortar 
I  Wagon. 


In. 
143.6 

102.95 

287.85 
60. 

Lbs. 
984 

585 
404 


3,185 


INTBRIOIl  SIMENSIOKS. 


Length. 


Width. 


Depth. 


Weight 


Ammunition,  or  limber  chest,  without 
divisions 

TraveUing  forge.  |{,~^",™;-;-;;:: 

Battery  wagon,  boay 

Mortar  wagon,  floor 


In. 

40. 
40. 
31. 

98.8 
63.85 


In. 

18. 
32. 
13. 
36. 
40. 


In. 

14.75 
7.5 
17. 
22. 


Lbs. 
165 
100 


Mortar  Beds. 

Siege. 

Coehorn. 

H 

8-inch. 

lOlnch. 

Length 

In. 
42. 

34. 

920 

In. 
51.8 

40, 

1830 

In. 
31. 

15. 

132 

In. 
22. 

22. 

280 

Exterior  width,  including  manoeuvring 
bolts , 

Weight pounds. . . . 

Weight  of  platform  for  siege  mortars,  made  of  yellow  pine — 837  lbs. 
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CHAP.  in. ARTILLERY  CARRL&GES. 


•ano  Jpd-^t 
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DIMENSIONS  AND  WEIGHTS  OF  BARBETTE   CARRIAGES. 
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53 

g 
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> 
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; 

CO 

Lbs. 

1400 
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DIMENSIONS. 
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CHAP.  III. — ARTILLERY   CARRIAGES. 
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DIMENSIONS  AND  WEIGHTS  OF  CASEMATE  CARRIAGES. 
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CHAP.    III. — ARTILLERY   CARRIAGES. 


Sling  Carts, 


Large. 


Hand. 


Length  from  rear  of  wheels  to  front  end  of  pole , 

Length  of  axletree 

Height  of  wheels 

Distonce  between  the  wheels,  on  the  ground  ... 

(One  wheel 
Whole  weight,  without  sling  chains. 
Trunnion  chain  and  rings 
Sling  chain 


In. 

242.4 

92. 

96. 

58.75 

Lbs. 
701 


23 

84 


In. 

160.75 

75.50 

72. 

60.4 

Lbs. 

1115 


Gins. 


Field  and 
eiege. 


Garrison. 


Casemate. 


Length  of  legs. 


Weight  of  pry  pole 

Weight  of  gin,  without  blocks. . . , 

C  Single . . 
Weight  of  pulley  blocks.  <  Double . 

(  Triple. . 


In. 
175.5 

Lbs. 

55 

455 

.37 


(n. 
256.5 

Lbs. 
224 
823 

65 

84 


In. 
172.5 

Lbs. 
175 
642 

65 

84 


BOLTS,  NUTS,  AND  WASHERS. 

In  the  following  Table  the  letters  indicate  the  form  of  the  head  of  the  bolt,  ai 
follows : 

A.  Bolt  with  round  (cylindrical)  head,  chamfered ;  square  under  the  head. 

B.  Round  head,  not  chamfered ;  to  be  let  into  wood ;  square  under  the  head. 

C.  Countersunk  head  ;  bolt  square  under  the  head. 

D.  Convex,  or  rose  head ;  square  under  the  head. 

E.  Square  head,  chamfered*  round  under  the  head  ;  nut  let  into  wood. 
P.    Round  head,  chamfered  ;  applied  to  wood  ;  round  under  the  head. 

G.     Round  head,  not  chamfered ;  to  be  let  into  wood;  round  under  the  head. 
H.    Countersunk  head  ;  bolt  round  under  the  head. 


TABLE   OF   BOLTS,  NUTS,  AND  WASHERS. 
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CHAP.  in. — ARTILLERY  CARRIAGES. 

Rivets. 


Nob. 


Diameter  of  body 

C      B.  . 

Diameter  of  head  <  C.  D.. . 

I     H.  . 

C      B.   . 

Thickness  of  head  <  C.    D.. 
I     H.   . 


I  Diameter 
Thickness 
Exterior  diameter  of  countersink 
Depth  of  countersink 


1 


In. 
0.2 


.75 


.125 

.75 
.125 
.3 
.1 


2 


In. 
0.25 

.75 
.5 

.2 
.2 

.75 
.2 
.45 
.15 


In. 
0.375 

1.125 

.7 

.25 
.25 

1.125 
.25 
.6 
.17 


In. 
0.5 

1.5 

.875 

.375 
.3 

1.5 
.375 
.7 
.25 


B.  Head  not  chamfered ;  to  let  into  wood. 

C.  Countersunk  head ;  to  let  into  iron. 


D.  Rose  head ;  resting  on  iron. 
H.  Rose  head;  resting  on  wood. 


Wrought  J^ails. 


Nos. 


Body  ;  diameter  or  thickness 


Heads  C.  D. 


S  Diameter... 
Thickness... 


In. 
.25 

.5 
.2 


In. 
.3 

.6 
.25 


In 
.375 

.7 
.25 


In. 
.5 

.875 
.3 


C.  Square  nail,  with 
countersunk  head. 

D.  Round  nail,  with 
rose  head. 


Cut  J^ails. 

Nos.... 

2(1. 

2d. 

U. 

U. 

8d. 

lOd. 

12(i. 

20d. 

Length.... Inches 
Number  in  lib.... 

1. 
550 

1.25 
450 

1.5 
340 

2 
150 

2.5 

100 

3 
60 

3.5 
40 

4 
25 

Sfikt^  are  large  nails,  torovght  or  ctU.*  the  size  is  designated  by  the  length  in 
inches, 

Belfoii?s  fiaib  and  ilm^  nnlU  are  aliort  wrought  nails,  with  large  heads,  slightly 
convene;  Lliey  are  used  chiefly  for  nailing  leather,  canvass,  &c.,  oil  wood. 

Bellows  nails  1.13  inch  long,  04  inch  thick,  with  heads  .75  inch  to  1  inch  in 
diamoter,  should  weigh  about  130  to  1  lb. 

Tflffcs  ar&daa^ed  by  Ike  length  in  inches,  or  by  the  weight  of  1,000,  in  ounces. 
ii^vng  Roiia,  are  classed  by  the  length  in  inches. 


s 


WOOD  SCREWS. 
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Wood  Screws. 

Wood  screws  are  classed  by  the  length  in  inches,  and  by  the  No.  which 
indicates  the  size  of  the  wire,  or  body  of  the  screw. 

The  following  table  of  dimensions,  derived  from  measurements  of  the  screws 
made  by  the  New  England  Screw  Company,  at  Providence,  Rhode  Island,  will 
be  found  convenient  for  reference. 


Head. 

No. 

Diameter 
of body. 

No.  of 
threads 
to  1  in. 

Remarks. 

Diam- 
eter. 

Thick- 
ness. 

In. 

In. 

In. 

3 

0.10 

0.20 

0.06 

24 

The  length  of  thread  cut  is  two- 

4 

.11 

.22 

.065 

24 

thirds  the  length  of  the  screw. 

5 

.13 

.26 

.075 

20 

6 

.15 

.30 

.08 

20 

7 

.16 

.32 

.085 

18 

8 

.17 

.34 

.09 

14 

9 

.19 

.38 

.095 

13| 

10 

.20 

.40 

.10 

13 

11 

.21 

.42 

.11 

12 

12 

.22 

.44 

.12 

11 

13 

.23 

.46 

.13 

11 

14 

.24 

.48 

.14 

10 

15 

.25 

.50 

.15 

10 

16 

.26 

.52 

.16 

9^ 

17 

.27 

.54 

.17 

9 

18 

.28 

.56 

.18 

8| 

20 

.30 

.60 

.20 

8 

21 

.32 

.64 

.21 

8 

22 

.35 

.70 

.22 

7i 

24 

.38 

.76 

.24 

7 

26 

.40 

.80 

.26 

7 

Rings. 


Thickness 

Exterior 

Designation. 

of 
wire. 

diameter  of 
ring. 

Remarks. 

' 

In. 

In. 

No.1  Jt; 

0.2 

1.4 

Welded. 

These  are  the  rin^  most 
commonly  used  m  field 

.2 

1. 

Coldshut. 

No.  2  jt 

.25 

1.5 

Welded. 

and  sie^e  carriages,  with 

.25 

1.25 

Coldshut. 

J    the  chains  Nos.  1,2  &  3. 

CHAP.  III. — ARTILLERY   CARRIAGES. 

Chains. 


tasan 

No. 

Thickness 
of  Iron. 

^ 

hims* 

Proof 
weight. 

RKMARK8. 

1 

f 

Kind. 

Length. 

Width. 

In. 

In. 

In. 

Lbs. 

1 

0.15 

)i{ 

1.1 

0.6 

400 

All  chains  are  welded. 

2 

.2 

[-] 

1.25 

.75 

800 

3 

.25 

h( 

1.6 

1.1 

1,200 

4 

,25 

li  f 

2. 

1. 

1,500 

5 

.375 

3. 

1.5 

2,500 

6 

.5 

1 

3. 

1.75 

5,000 

7 

.625 

\oa  [ 

3.4 

2.25 

6,500 

Epe  Pins. 
There  are  three  sizes  of  eye  pibs  used  in  field  and  siege  carriages,  as  follows : 


Nos, 

Diameter  of  stem. 
Diameter  of  eye.< 


In. 
0.3 


In. 

0.376 
.3 


In. 
0.5 
.375 


Sheet  metals  and  Wire, 
Sheet  metals  and  metallic  wires  are  designated  by  J^os.  corresponding  with 
the  thickness,  as  indicated  by  the  ordinary  iron  wire  gauge.    These  gauges  do 
not  exactly  agree  with  each  other,  but  the  following  table  shows  very  nearly 
the  thickness  corresponding  with  the  several  Nos. 


No. 

Thickness. 

No, 

Thickness. 

No. 

Thickness^ 

No. 

TluckiMflfe. 

In. 

In. 

In. 

Illr 

1 

0.313 

9 

0.161 

17 

0.057 

25 

0.023 

2 

.292 

10 

.143 

18 

*052 

26 

.02 

3 

.271 

11 

.125 

19 

.047 

27 

.018 

4 

.25 

12 

.XIB 

20 

.042 

28 

.016 

5 

.233 

13 

.1 

21 

.037 

29 

.014 

6 

.216 

14 

.088 

22 

.031 

30 

.012 

7 

.2 

^   15 

.075 

33 

.038 

8 

.18 

16 

.063 

34 

.^5 

u 


BILLS  OF  TIMBER. 

Bills  of  timber  for  Field  Carriages, 


6T 


NAVES  OF  PARTS. 


iraUORDlMBNtlONS 
OrBAOttPIKCE. 


LODg, 


Wide.  Thick, 


CONTENTS. 


Each 
piece. 


Total 


Kind  of 
wood. 


GUM  CARRtAOBt. 

For  6-pr.  gtm   C^Stoclc . . 
and         <  Cheeks 
i^-pr.howUzmr.  (Axle  body 


For  l^pr.gwn,  C  Stoete . . 
Zi-fT,  tmd     <  Cheeks 
^2^,  howitzers  (  Axle  body 

WHEELS,  NOS.  1  &  2. 


In. 

100 
40 
50 


Nave . . , 
Spokes.. 
Fellies.., 


limbkr. 


Axle  body 

Hounds 

Fork 

Splinter  bar 

Brackets.... » 

Front fdot  beard ... 
Rear  foot  board .... 

^      { Lurge  end. 

®--  i  Small  end. 
PolepH>p 


Pole.. 


AimtJNtrtON  OBttT. 


Ends 

Sidse 

Prfocipal  partitioD. . . . 

Cover  frame,  j  1*2; 

BoUem ^.. 

Panel  for  corer 

Cover  lining 


In. 


In. 


9.354.5 


108 
50 
50 


16 
33 
27 


50 
56 
40 
72 
9 
46 
46 

132 

30 


22 
44 
22 


44 
42 
42 


13.5 

7 


11. 

16. 

7. 


14. 
3.5 

7. 


3.5 
6. 


5.75 

4. 

7. 


Round 

2. 

3.5 


9. 

4.5 

9 

4. 

2.3 

8 

5 

14.5 
»3. 

2. 


254 


6. 
3.25 


253 


751 


263 
252 


5 
1.6 

.13 
1.13 
4.5  ] 

.^( 

25 


17. 
17. 
17. 


1.31 
1.31 
1.31 


3.752 


17.5 
20. 


1.31 

2. 

0.5 


Sup.  ft. 

28.90 
13.12 
14.58 


Sup.  ft. 

57.80 
26.24 
14.58 


98.62 


47.44 
22.22 
17.01 


17.09 
1.55 
4.59 


18.75 
5.68 

10.27 
7.43 


94.88 
44.44 
17.01 


156.33 


17,09 
21.70 
32.13 


70.92 


18.75 

11.36 

10.27 

7.43 


3.14 
1.86 

14.11 

1.05 


3.40 
6.80 
3.40 

3.59 

8.00 

.10.21 

2.91 


3.14 
1.86 

14.11 

1.05 


67.97 


6.80 

13.60 

3.40 

7.18 

8.00 

10.21 

2.91 

52.10 


Oak. 
Do. 
Do. 


Do. 
Do. 
Do. 


Do. 
Do. 
Do. 


Do. 

Do. 

Do. 

Do. 
CuttingSr 
Oak. 

Do. 

Oak  or  ash  J 
Hickory. 


Walnut. 
Do. 
Do. 

Do. 

Oak. 
\  Poplar. 
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CHAP.  III. — ARTILLERY  CARRIAGES. 

Bills  of  timber  for  Field  Carriages, 


NAMES  OF  PARTS. 

91 

d 

ROUGE 
OF  1 

Long. 

I  DIMEN 
EACH  PI 

Wide. 

SIGNS. 
ECE. 

Thick. 

eONTENTS. 

Kind  of 

Each 
piece. 

Sup.  ft. 

14.41 

8.79 

16.62 

12.50 

3.33 

.48 

4.65 

1.82 

11.87 
7.01 
17.81 
15.10 
3.40 
3.40 
9.72 
2.50 
3.33 
3.28 
2.19 
1.88 
2.39 
1.14 
3.30 
0.94 
2.59 
0.61 
2.67 
5.10 
6.13 
0.78 
1.53 
1.68 
1-50 
1.05 
1.58 

Total. 

wood. 

CAISSON. 

Middle  rail 

1 
2 

2 

2 

4 
2 
2 
1 

1 
1 
2 
2 
2 
1 
1 
1 

10 
7 
6 

1 

In. 

76 
78 
84 
50 
40 
14 
42 
42 

96 
50 
90 
50 
40 
40 
40 
40 
48 
42 
36 
36 
46 
22 
40 
36 
44 
44 
48 
42 
42 
36 
42 
46 
36 
30 
57 

In. 

5.75 

5. 

6. 

6. 

4. 

4. 

7.5 

5. 

4.75 

4.75 

6. 

7.25 

3.5 

3.5 
10. 

3. 

8. 

9. 

3.5 

3. 

3. 

6. 

9.5 

3. 

8.5 

2. 

4. 
10. 
12. 

2.5 

7. 

7. 

8. 

2.25 

2. 

In. 

4.75 

3.25 

4.75 

6. 

3. 

1.25 

2.13 

1.25 

3.75 
4.25 
4.75 
6. 
3.5 
3.5 
3.5 
3. 

1.25 
1.25 
2.5 
2.5 
2.5 
1.25 
1.25 
1.25 
1. 
1. 
2. 

1.75 
1.75 
1.25 
0.75 
.75 
.75 
2.25 
2. 

Sup.ft. 

14.41 

17.58 

16.62 

12.50 

3.33 

.48 

4.65 

1.82 

0.k. 

fii/lA  rftiU 

Do. 

Stock 

Do. 

Do. 

Cross  bar  ...•• 

Do. 

Foot  board  bolster 

Front  foot  board 

Do. 
Do. 

Rear  foot  board 

Do. 

FORGE — Body. 

71.39 

59ide  fAilfi.  ...a..  ..••..... 

23.74 

7.01 

17.81 

15.10 

3.40 

3.40 

9.72 

2.50 

13.32 

6.56 

8.75 

3.75 

4.78 

1.14 

3.30 

.94 

5.18 

1.22 

&.34 

5.10 

6.13 

.78 

15.30 

11.75 

9. 

1.05 
1.58 

Oak. 

middle  rail 

Do. 

Stock 

Do. 

Axle  body 

Do. 

Front  cross  b&r  •••••••••• 

Do. 

Rear  middle  cross  bar 

Front  middle  cross  bar. . . . 
Rear  cross  bar ........... 

Do. 
Do. 
Do. 

Floor  beards ...•. 

Do. 

Roof  bows 

Do. 

Corner  studs 

Do. 

Side  studs 

Do. 

Plates 

Do. 

Front  end  stud 

Do. 

Front  of  iron  room 

Rear  of  iron  room 

Lining  of  iron,  room 

Cleats  for  grooves 

Braces • •••.... 

Do. 
Do. 
Do. 
Do. 
Do. 

Front  end  of  roof. 

Walnut. 

Rear  end  of  roof 

Do. 

Cap  for  coal  box 

Do. 

Boards  for  sides.  ..• 

White  pine. 
Do. 

Boards  for  roof..  •••••.... 

Boards  for  sliding  cover. . . 
ProD  for  stock 

Do. 

Hickory. 

Do. 

Bellows  Dole •...•••• 

187.65 

BILLS   OF   TIMBER. 


Bills  of 

timber  for  Field  Carriage 

S. 

NAMES   OF   FARTS. 

Q- 

6 

25 

ROUGH   DIMENSIONS 
OP  BACH  PIECE. 

CONTENTS. 

Kind  of 

Long. 

Wide. 

Thick. 

Each 
piece. 

Total. 

wood. 

FORGE — Bellows. 

Upper  and  lower  planks. . . 
Middle  plank 

4 
2 
2 
4 
2 
2 
4 
2 
2 

2 
2 

1 
2 

1 

2 
2 
1 
1 
1 
2 
1 
1 
3 
2 
1 
1 
2 
2 
2 
3 

2 

1 
2 
2 

I 

In. 

34 

44 

32 

36 

32 

32 

7 

9 

9 

36 
16 
36 
14 
36 

116 

108 

108 

50 

40 

40 

38 

40 

106 

108 

104 

104 

10 

40 

36 

46 

108 

108 

42 

18 

42 

108 

In. 

15. 
15. 

3.5 

3. 

3. 

2.25 

2.75 

9^. 

4.5 

24. 
24. 
14. 
2.5 
15. 

6.5 

3. 

6. 

6.25 

5.5 

4.25 

4. 

4. 

11.5 
21.5 
11.5 
10. 

1.25 
24. 

5.5 

3.25 

3. 
3. 
3. 
2.5 
13.5 
7. 

In. 

2. 
2. 
3. 
1. 
1. 

.75 
.75 

1.38 
1.38 
1.25 
1.25 
1.31 

4. 

3. 

6. 

6.25 

5. 

4. 

2.5 

3.5 

1.25 

1.38 

1.25 

1.25 

1. 

1.38 

2. 

1. 

3. 

3. 

3. 

1.5 

1.25 

0.75 

Sup.ft. 

7.08 
9.17 
2.33 
0.75 
0.67 
0.50 

Sup.ft. 

28.32 
18.34 
4.66 
3.00 
1.34 
1.00 

Poplar. 
Do." 

C  Sides 

Ribs  <  Ends 

Do. 
Do. 

(Cross  bars 

Cleats      .•••...•• 

Do. 

Cuttings. 
Walnut. 

Valves 

0.42 
0.21 

8.28 
3.68 
4. ,37 
.30 
4.91 

20.94 

6.75 

27.00 

13.56 

7.64 

4.72 

2.64 

3.88 

10.58 

22.25 

10.38 

9.02 

.84 
.42 

Battens  for  valves 

Do. 

Coal  box. 

57.92 

Sides  and  top  piece 

Ends. 

16.56 

7.36 

4.37 

.60 

4.91 

Walnut. 
Do. 

Lid....w... 

Clamns for  lid •• 

Do. 
Do. 

Bottom 

Oak. 

BATTERY  WAGON— Bodl/. 

33.80 

LiOwer  side  rails 

41.88 

13.50 

27.00 

13.56 

7.64 

9.4d 

2.64 

3.88 

31.74 

44.50 

10.38 

9.02 

Oak. 

TJDner  side  i^la.  ..*■•.•.. 

Do. 

Stock 

Do. 

Axle  bddv .•••• 

Do. 

Front  cross  bar 

Do. 

Front  middle  cross  bars... 

Rear  middle  cross  bar 

Rear  cross  bar 

Do. 
Do. 
Do. 

Floor  boards 

Wh.  pine. 

Sides  of  bodv 

Do. 

Side  of  till 

Do. 

Bottom  of  till •  •  • 

Do. 

Cleats  for  till 

Cuttings. 

Ends  of  bodv 

9.20 
2.75 
1.03 

6.75 
6.75 
2.63 
0.47 
4.91 
3.94 

18.40 
5.50 
1.03 

Walnut. 

Forafi'e  rack  sides 

Oak. 

Forage  rack  bars 

Do. 

Cover. 

240.11 

Side  rails.  ...•• •.•• 

13.5 

6.75 

5.25 

.94 

9.82 

35.44 

Oak. 

Ridfire  Dole. ......*•••.... 

Do. 

End  rails 

End  studs 

End  boards ••...••• 

Do. 
Do. 

Walnut. 

Roof  boards 

Wh.pine. 

71.70 
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CHAP.  III.-^ARTILLERT  CARRIAGES. 


Bills  of  timbef'  for  Si^  Carriages. 


NAMES   OF   PARTS. 


ROUG«  DIttBNSIONB 
OF > BACH  PIECE. 


Long. 


Wide. 


Thick. 


Each 
piece. 


Total, 


Kkid.of 
wood. 


GUN   CARRIAGES. 

(Stock 
Cheeks.,... 
Axle  body. 
Bolster..... 

(Stock 
Gheek«.... 
Axle  body. 
Bolster.... 

(Stock..... 
Cheeks.... 
Axle  body. 
Bolster.... . 

ONE  WHEEL. 

Nave 

Spokes .., 

Fellies 

LIMBER. 

Fork 

Hounds 

Splinter  bar 

^^,  (  Lar^e  end . . . 
P°'«-  1  Small  end... 
Leading  bar 

MORTAR  WAGON. 

Middle  rails 

Front  transom 

Middle  transom 

Rear  transom 

Side  rails 

Rear  cross  bar 

Middle  cross  bars.. . . . 

Front  cross  bars 

Bottom  planks 

Axle  body 

Windlass 

Muzzle  bolster 

Stakes 

Handspikes 


In. 
130. 
55. 
48. 
14. 

=132. 
60. 

48. 
14. 

.132. 
60. 

48. 
16. 

19. 
32. 

28. 


12. 
20. 
56. 


In. 

11.5 

19.5 

9.5 

6.5 

11.5 

20. 
9.5 
6.5 


11.5 

:20.5 

9.5 

6.5 

16. 
4.25 

8. 


60. 

•11. 

50. 

5. 

70. 

4. 

142. 

(5.5 
4. 

70. 

142. 

8. 

28. 

7. 

4. 

4. 

4. 

6.7 

92. 

7.5 

42. 

4.5 

16. 

4.5 

14. 

4.5 

78. 

8. 

48. 

9.5 

6.5 
6.5 
3.5 
4. 


In. 
7. 
5.5 
8.5 
6.5 

8. 

5.75 
8.5 
6.5 

8.7.5 
6.25 
8.5 
6.5 

Round 
2.5 
4.5 

7.^ 
3.75 
3.75 

3.75 

5.75 

3.75 

3.12 

5.9 

5. 

3. 

3. 

2.5 

2. 

8.5 

6.5 

6.5 

3.25 

4. 


Sup 

72.67 

40.96 

26.92 

4.11 


ft..  Sup. 


.ft. 

145.34 

81.92 

26.92 

4.11 


1 


2509 


84.33 

47.^ 

26.dS 

4.11 

.92.24 

53.39 

26.92 

4.70 

26.53 
2.36 

•7. 

33^ 
6.51 
7.29 

22.25 

7.59 


168.66 
95.84 
26.92 
4.11 


295.53 


184.48 

106.78 

26.92 

4.70 

322.88 


26.53 
33.04 
49.00 


IMT57 


33.23 

13.02 

7.39 

22.25 

7.29 


83.08 


45.36 
5.10 


90.72 
5.10 


23.96 
3.94 
1.5 
1.09 
8.67 
26.92 
10.56 
3.52 
1.58 
6.22 


ill^Q 


3.94 

9.00 

2.18 

17.34 

26.92 

10.56 

3.52 

9.48 

12.44 

239.12 


^Oak. 


J 
Cuttings. 


rOak. 


Hickory. 


91LL8  OF  3UlilB£IU 

BMa  of  Hmifrfer  BanrbdU  Carru^€a. 


»» 


IKAICSS  OF  PAkTS. 

6 

ROUOH  DUMVMONS 
OF  EACH    PIECE. 

CONTENTS. 

Kind  of 

Long. 

Wide.  Thick. 

Each 
piece. 

Total. 

wepd. 

OUK  OA&SUGB. 

r  Uoridits  .....•..•••. 

2 
2 

20 

2 
2 

2 

1 

2 
2 

20 

1 

2 

1 

In. 

52. 
83. 
23. 
23. 
23. 
82. 
28. 
35. 
22. 

148. 

48. 
48. 
42. 
192. 
36. 

52. 
83. 
24. 

24.. 

24. 

84. 

28. 

36. 

22. 

148. 

528. 

51. 
51. 
42. 
192. 
36. 

In. 

17. 

12.5 

12. 

9. 
13. 
11. 

8. 

9. 

4.25 

12.5 

7. 

I: 

9. 
10.5 

8. 

17.75 

13. 

12. 

9. 
14. 
11. 

9. 

9. 

4.25 

13.5 

8. 

9. 
9. 

9. 

In. 

5.5 
5.5 
9. 

8. 

10.25 
8. 
6. 
8.5 
4.25 

7.5 
5.25 

9, 

7. 
8. 
8.5 
4, 

5.76 
6.75 
9. 
9. 
11. 
9. 
6. 
8.5 
4.25 

8.5 

5.25 

9. 

8. 

8. 

9.5 

4. 

i 

Sup.fL 

33.76 
39.62 
17.25 
11.5 
21.28 
50.11 
9.33 
18.59 

Sup. ft. 

67.52 

79.24 

17.25 

11.5 

21.28 

50.11 

18.59 

Braces  •••••••••••••• 

i 

Front  transom  ....... 

Mid.  transom 

Rear  transom 

Transom  and  axle  tie- 
Elevating  bed 

Axle  body 

g 

Spokes  for  two  wheels 

CHASSIS. 

Rails...  ...• 

2.76 

55.20 

ij 

330.02 

Oak. 

96.35  l?i2.7ol 

1 

CI 

rlurters  •••«•••..•••. 

Counter  hurters 

Front  transom 

Middle  transom. .  •  • . . 

Rear  transom 

Tongue 

Prop........ 

7.14 

27. 
21. 
21. 
119. 

8. 

36.85 
43.09 
18. 
13.5 
25.66 
57.75 
10.5 
19.12 
2.76 

117.93 

8.16 

28.68 
25.5 
21. 

145.66 
9. 

14.28 

27. 
21. 
21. 
119. 

8. 

^*    .w^ 

GCM    CA&AIAOR. 

402.98 

f  Uorifirhts 

73.70 
86.18 
18. 
13.5 
25.66 
57.75 
10.5 
19.12 
55.20 
359.61 

oraces • ., 

Front  transom 

Middle  transom 

Rear  transom 

Transom  and  axle  tie.. 

Elevatinff  bed 

Axle  bod  v.. 

1 

Spokes  for  two  wheels 

CHASSIS. 

Rails 

Hurters 

Counter  hurters 

Front  transom  ....... 

Middle  transom 

Rear  transom 

Tongue ..' 

^Prop 

Oak. 

* 

235.86 

16.32 

28.68 
25.5 
21. 

145.66 
9. 

482.02 

J 
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CHAP.  m. ARTILLERT   CARRIAGES. 

BiiU  of  timber  far  Barbeiie  Carriages. 


i 


ROUGH  DIMElfSIOVf 
OP  EACH  PIECE. 


CONTEXTS. 


VAME8  OF  PARTS. 


6   Long.  Wide.  Thick.    ^^°    Total. 


Kudof 
wood. 


.GUM   CARRIAGE. 


Uprights 2 

Braces \  2, 

Front  transom; ,  1, 

Middle  transom '  1, 

Rear  transom <  1| 

Transom  and  axle  tie  .  1, 

Elevating  bed  I  ^jlP^-  }l 

Axle  body 1 

Spokes  for  two  wheels.  20 

(32-pdr. 

}  8-inch.. 

CHASSIS. 

Rails 2 

Hurters 2 

Counter  hurters 2 

Front  transom 1 

Middle  transom 1 

Rear  transom 1 

Tongue 1 

Prop 1 


Total. 


^ 


GUN   CARRIAGE. 

Uprights 

Braces 

Front  transom 

Middle  transom 

Rear  transom 

Transom  and  axle  tie . 

Elevatine  bed 

Axle  body 

Spokes  for  two  wheels. 


CHASSIS. 

Rails 

Hurters 

Counter  hurters. 
Front  transom  .. 
Middle  transom. 
Rear  transom  . . . 

Tongue  

Prop 


In. 
54. 
84. 
27. 
27. 
27. 
84. 
28. 
28. 
42. 
22. 


148. 

28. 

57. 
57. 

48. 

192. 

36. 


55. 
87. 
28. 
28. 
28. 
85. 
29. 
45. 
22. 


148. 

I  28. 

60. 
60. 
48. 
192. 
36. 


In. 

18.25 
14.5  ' 
J2. 

H. 

14.     I 

11. 

10.     I 

10. 
9.     I 
4.25 


J. 


In      Sup.ft.'Sup. 

6.75    46.19   92. 
57.09114. 
20.25,  20. 
18.56   18 
31.5     31 
64.16,  64 
11.66   11 
15.55  15 
22.31   22 
2.76_55 

430 

1434 


6.75 

9. 

9. 
12. 
10. 

6. 

8. 

8.5 

4.25 


18 
25' 
56, 
.50, 
.16, 
.66, 
.55 
.31 
.20 


tOak. 


14.5  !    9.5  i|l41.57283.14; 
9.19;  18.381 


11. 

11. 

9. 

12.5 
10. 


19.     . 

15.     1 

13. 

11.5  i 

15. 

11. 

11- 

9.     ! 

4.25 


15.5 

10. 

11. 
11. 
9. 

13.5 
11. 


5.25 

9. 
10. 

9. 
10.5 

4. 


7.25 

7.25 

9. 

9. 
12. 
11. 

6. 

8.5 

4.25 


10.5 
5.25 

9. 
11. 

9. 
11.5 

4. 


39.19;  39.19 
43.54;  43.54 
27.     I  27. 
167.70,167.70 


10. 


10. 


588.95 


61,105.22 
70131.40 

75,  22.75 
12;  20.12 

35.00 

71.42 

13.29 

90;  23.90 

76,  55.20 


42 
29 


478.30 


167.27  334.54 
10. 2o'  20 -JO 


VOak. 


41. 
50. 
27 
1207. 
11 


25   41.:25 

4i;  50.41 

ST, 

1207. 

^     I   IK 

691.601 


BILLS   OF  TIMBER. 
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Bills  of  Umber  for 

Casemate  Carriages, 

a. 

o 
6 

ROUGH  DIME! 
OF    EACH    PI 

>7S10NS 
ECE. 

Thick. 

CONTENTS. 

Kind  of 

NAUK8  OF  PARTS. 

Long. 

Wide. 

Each 
piece. 

Total. 

wood. 

GUN  CARRIAGE. 

r  Cheeks • 

2 

1 
1 
1 
1 
2 

2 
2 

1 
1 
1 

1 

1 

1 
1 

1 

2 

2 
2 

1 
1 
1 
1 

In. 

132. 
24. 

28. 
28. 
58. 
40. 

162. 

17. 

50. 

68. 
200. 

27. 

132. 
26. 
30. 
30. 

58. 
40. 

162. 

17. 

54. 

72. 
200. 

27. 

In. 

15.5 
16.5 
18.5 
18.5 

9. 

7. 

12.5 
6. 

16.5 
16.5 
12.5 
12. 

16. 
16.5 
18.5 
18.5 

9. 

7. 

14. 
6. 

16.5 
16.5 
14. 
12. 

In. 

5.75 

6. 

6.5 

8.5 

7, 

6. 

11.5 
5.25 
14.5 
14.5 
11.5 
12. 

6.5 

6.5 

6.5 

8.5 

7. 

6. 

12. 
5.25 
14.5 
14.5 
12.5 
12. 

Sup.  ft. 

81.69 
16.50 
23.38 
30.67 
25.37 
11.66 

161.71 
3.72 

83.07 
112.97 
199.65 

27.00 

95.33 
19.36 
.26.05 
32.76 
25.37 
}\M 

189.00 
3.72 

89.71 
119.62 
243.05 

27.00 

Sup.  ft. 

163.38 
16.50 
23.38 
30.57 
25.37 
23.32 

Front  transom 

Rear  transom 

Slide 

Axlfetree 

Guides. 

i 

CHASSIS. 

Rails 

H 

282.52 

1 

323.42 
7:44 

83.07 
112.97 
199.65 

27.00 

►  Oak. 

Counter  hurters 

Front  transom 

Rear  transom 

Tongue  .^. .••....•.. 

Prop 

753.55 

GUN  CARRIAGE. 

f  Cheeks 

190.66 
19.36 
25.05 
32.76 
25.37 
23.32 

Front  transom 

Rear  transom 

Slide. 

Axletree 

Guides  • • 

«S 

CHASSIS. 

Rails 

1 

316.52 

1 

378.00 
7.44 

89.71 
110.62 
243.05 

27.00 

Oak. 

Counter  hurters 

Front  transom ....... 

Rear  transom 

Tongue 

ProD 

864.82 
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CHAP.    III.— ABTILUCRT  CARRIAGES. 


BilU  of  Hmierfor  Ca9emaU  Carriages. 


tf  AMIS  OP  PARTS. 


AODOB    IMMKimOMB 
OP  KACU  PWCE. 


Long.  Wide. 


Thick. 


Each 
piece. 


Toua. 


Kind  of 
wood. 


0\m  CARMAOE. 


Cheeks 

Front  tranaom . 
Rear  tnuMBoin.. 

Slide 

Axletree 

Guides.  «..»•., 


CVASSM. 


Bails 

Counter  barters. 
Front  transom.. 
Rear  transom.... 

Tongue ,• 

IProp 


OUN  CARRIAGE. 


Cheeks 

Front  transom. 
Rear  transom.. 

Slide 

Axletree 

Guides 


CHASSIS. 


Rails 

Counter  hurters. 
Front  transom  .. 
Rear  transom... 

Tongue 

I  Prop 


Oxm  c«ir'|«— Cheeks 


C/MMis. 


\  Rails . . 
)  Transoms 


In. 

132. 
28. 
32. 
32. 
62. 
40. 


162. 

17. 

56. 

74. 
200. 

27. 


132.^ 
30. 
30. 
30. 
62. 
40. 


162. 
17. 

58. 

76. 

200. 

27. 


50. 
161. 


In. 

16.5 
16.5 
18.5 
18.5 

9. 

7. 


14.5 
6. 

16.5 
16.5 
14.5 
12. 


16.5 
16.5 
18.5 
18.5 

9. 

8. 


14.5 
6. 

16.5 
16.5 
14.5 
12. 


15.5 
11. 


In. 

7. 
7. 
7. 
8. 
7. 
6. 


12.5 
5.25 
14.5 
14.5 
12.5 
12. 


7. 
7. 
7. 
8. 
7. 
6. 


12.5 
5.25 
14.5 
14.5 
12.5 
12. 


4.25 

8.5 


iSup.fU 

1105.87 
I  22.46 
28.77 
32.89 
27.12 
11.66 


Sup.  ft 

211.74 
22.46 
28.77 
32.89 
27.12 
23.32 


346.30 


203.90407.80 


3.72 

93.04 

122.94 

251.73 


7.44 

93.04 

122.94 

251.73 


27.00  27.00 


909.95 


105.87 
24.06 
26.97 
30.83 
27.12 
13.33 


211.74 
24.06 
26.97 
30.83 
27.12 
26.66 


347.38 


203.90407.80 

3.721    7.44 

96.36  96.36 

126.27,126.27 

251.731251.73 


27.00 


916.60 


27.00 


22.87   45.74 
104.53209.06 


^Oak. 


Oak. 


Cuttings. 


BILLS   OF   XIMfi^R. 

Bills  of  timber  for  Gins  and  Slirhg  Cart, 
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JtAHAS    OF  JA&T3. 


FifiLD'-AHO  SIBOE  GUX. 

Legs 

Pry  pole ' 

Windlaas 

Clipper 

Braces.  <  Middle 

(Lower 


GARRISON  GIN. 

Legs  and  (  Large  end. . . 
pry  pole.  (  SmeUl  end  . . . 

Two  bevel  blocks 

Windlass 

Cleats 

CASEMATE  GIN. 

Windlass 

Cleats 

SLING  CART. 

Axletree 

Bolster 

Hounds 

T"«ue.sa--::;: 

-.«,^     (  Naves .... 

'^'^^     <  Spokes.... 
WHEELS,  ^j^lj.^;;; 


ROUGH  DIMENSIONS 
OF  EACH  PIECE. 


Long. 


In. 

im 

180 
68 
48 
72 

102 


264 

40 
104 
12 


180 

180 

101 
12 


102 
66 
80 

198  I 

21 

48 
39 


Wide.  Thick 


In. 

6.5 

5.5 

9. 

4.75 

4.75 

4.75 


9. 

6.5 
10. 
U. 

4.25 


12.6 
6.5 

9. 
6.5 

il. 
4.25 


11. 
9. 
0. 

7.5 
5. 

19. 
5.25 
9. 


In. 

5.5 

5.5 

9. 

2.75 

2.75 

2.75 


9.  . 
6.5] 
9. 
11. 
3. 


9.5) 
6.5  i 

9.    > 
6.5  3 

11. 
3. 


9. 
9. 
5. 

t\ 

Round 
2.75 
5.5 


Sup.  ft. 

44.69 

37.81 

38.25 

4.35 

6.53 

9.25 


Each 
piece. 


Sup.ft. 

89.38 

37.81 

38.25 

4.35 

6.53 

9.25 


113.21 

25. 

87.39 
1. 


339.63 


4i^.68 


100.33 


77.03 

84.88 
1.06 


70.13 
37.13 
25. 

48.13 

41.34 

4.81 
13.4 


Total 


>  Spruce  or 
(     ash. 
Oak. 

Oak 
plank. 


185.57 


Spruce. 
Oak. 


25.00 

87.39( 

11.66  Oak  plank. 


368.93 


70J3Oak, 

37.13 

50 


48.13 

82.68 
153.92 
214.4 

656.39 


KiflddT 
wood. 


200.66 


77.03 


84.88  Oak. 
6.36 Oak  plank. 


Do. 
Do. 


Do. 

Do. 
Do. 

Oak  plank. 
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CHAP.  III. — ARTILLERY   CARRIAGES. 


Bills  of  iron  far  Field  Carriages. 

Kind  of 
carriage, 

Width. 

Thick- 
ness, 

Length, 

Weight. 

maiuAEi. 

rn. 

In. 

Pcet. 

T.h«. 

6-r»it.  Gtr» 

o,ir> 

Round 

3,81 

0.18 

For  chains  No.  I. 

CAAntAGH. 

0/2 

Rpund 

8.50 

.90 

2.3  feet  for  chsutia  No,  2. 

n.xjfj 

Round 

1.1 

.18 

0.375 

Round 

18. 

6,62 

0,5 

Round 

7.3 

4.70 

0.625 

Round 

4,10 

4.18 

0.7S 

Round 

10.86 

15.96 

0.B75 

Round 

0.G5 

1.30 

1. 

Round 

3.58 

6.73 

1.5 

Round 

2,17 

12.78 

a. 

Round 

1.46 

15.28 

Hammered. 

0.35 

0.35 

2,21 

.46 

0,3 

0.3 

7.87    , 

2.36 

0.75 

0.375 

1.33 

1.25 

Hammered. 

1.0 

0.375 

0.33 

,29 

1.0 

0,5 

1.5 

3.52 

1.0 

1.0 

0.58 

1.94 

J  .25 

0.5 

2.16 

4.53 

1,S5 

0.625 

0.84 

2.30 

Hammered. 

1,25 

0.75 

0,7 

2,20 

1.375 

0.05 

3.0 

.70 

1.37& 

0.25 

0.33 

.38 

1.5 

0.35 

3,75 

4.72 

1,5 

0.375 

.46 

.86 

1.5 

0.5 

I.1G 

3,92 

Hammered. 

1.5 

0,635 

i.eo 

5.22 

Hammered. 

1.5 

0.75 

3.3 

12.47 

Hammered. 

1.5 

1.5 

.59 

4.46 

Hammered, 

1,75 

0.23 

.93 

1.36 

2.0 

0.125 

.33 

,27 

2.0 

0.75 

.93 

4.68 

2,0 

1. 

.5 

3.36 

Hammered. 

2.0 

1.25 

.38 

3,19 

Hammered. 

2.5 

0.18S 

1,66 

2.60 

2.5 

0.875 

.33 

9.42 

9.5 

1.25 

1.5 

15.75 

(  Hammered  ;  or  3  drafts 
for  cap  sqtiarcfl. 

2.5 

1.5 

1.66 

20.91 

Haminer"Ed  ;  or  2  drafts 
for  trunnion  plates. 

2,5 

1.75 

.5 

7.35 

Hammered. 

2,75 

0,5 

10.33 

47.26 

3*25    1 

0,375 

0.39 

1.23 

3.75 

0.15 

.5 

.95 

3.75 

0.2 

.44 

1. 11 

BILLS    OF   IRON. 

Bills  of  iron  for  Field  Carriages. 
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Kind  of 
carriage. 

Width. 

Thick- 
ness. 

Length. 

Weight. 

REMARKS. 

In. 

In. 

feet. 

Lbs. 

6-PDR.  GUN 

3.75 

0.25 

0.38 

1.19 

CARRIAGE— 

5. 

0.25 

.83 

3.48 

Continued . 

5.5 

0.2 

1.5 

5.53 
136.00 

2  drafls  for  axletree. 

1.0 

0.375 

0.21 

28.00 

1  draft  for  lunette. 

404.93 

.26 

Steel  for  lunette. 

17.00 

4  small  rondelles  )  Cast 
2  large  rondelles  )  iron. 

13.00 

30.00 

8.00 

Brass  box  of  elcvat'g  screw. 

.42 

Brass  for  tumbucklcs. 

8.42 

24-poinn>'R 

0.15 

Round 

2.81 

0.18 

For  chain  No.  1. 

HOWITZER 

0.2 

Round 

9.80 

1.03 

2.3  feet  for  chain  No.  2. 

OARRIAOB . 

0.25 

Round 

1.08 

.18 

0.375 

Round 

19.6 

7.21 

0.5 

Round 

7.54 

4.93 

0.625 

Round 

4.50 

4.59 

^ 

0.75 

Round 

1.42 

2.08 

0.875 

Round 

0.65 

1.30 

1.0 

Round 

15.83 

41.32 

1.5 

Round 

0.5 

2.94 

2.0 

Round 

3.58 

37.48 

Hammered. 

0.25 

0.25 

2.21 

.46 

0.3 

0.3 

7.88 

2.36 

0.75 

0.375 

1.33 

1.25 

Hammered. 

1.0 

0.375 

0.23 

.29 

1.0 

0.5 

1.5 

2.52 

1.0 

1.0 

0.58 

1.94 

1.25 

0.5 

2.16 

4.53 

1.25 

0.626 

0.S4 

2.20 

Hammered. 

1.25 

0.75 

0.71 

2.23 

1.375 

0.05 

4.0 

.92 

1.375 

0.25 

0.33 

.37 
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CHAP.  III.-— ARTILLSnr'  CARRIAGES. 

Biih  rf  iron  for  Field  Cdrriag^, 


Kind  of 
carriage. 

Width. 

Thick- 
ness. 

Length. 

Weight. 

In. 

In. 

feet. 

Lbs. 

24-poma>'R 

1.5 

0.25 

4.0 

5.04 

HOWITZER 

1.5 

0.5 

1.08 

2.72 

Hammered; 

CAREIAOB— 

1.5 

0.625 

1.66 

5.22 

Hammeredi 

Continued. 

1.5 

0.75 

0.37 

1.39 

Hammered. 

1.5 

1.5 

0.59 

4.46 

Hammered. 

1.75 

0.25 

0.93 

1.36 

1.75 

0.375 

3.5 

7.70 

2.0 

0.125 

0.33 

.28 

Hammered. 

2.0 

0.75 

0.92 

4.63 

2.0 

l.O 

4.0 

26.88 

Hammered. 

2iO 

1.25 

0.38 

3.19 

Hammered. 

2.5 

1.75 

0.5 

7.35 

Hammered. 

2.75 

1. 

0.33 

3.04 

3.0 

0.5 

11.23 

56.59 

3.0 

1.25 

L.84 

23.18 

<  Hammered  ;  or  2   drafts 
i     for  cap  squares. 

3.0 

1.5 

2.33 

35.22 

J  Hammered;    or  2  drafts 
(     for  trunnion  plates. 

3.25 

0.188 

2.57 

5.24 

3.25 

0.375 

0.30 

1.22 

3.75 

0.15 

0.5 

.94 

3c  75 

0.2 

0.57 

1.43 

3.76 

0.25 

0.38 

1.19 

5;0 

0;25 

0,83 

3.48 

6.0 

0.2 

1.5 

6.04 
20d. 

Dftiftforaxletree. 

1,0 

0.375 

0.21 

37. 

Draft  for  lunette. 
Steel  for  lunette. 

667.10 

0.26 

17. 

:  4  small  rondelles  >  Cast 
2  large  rondelles  >  iron. 

13. 

30. 

(  Brass  for  box  of  derating 

8. 

\     screw. 

.42 

B#ass  for  2.tumbuckles.               ' 

8.42 

BILLS  OF   IRON. 

Bills  ofirtmfm'  Field  Garriciges. 
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Kind  of 
carriage. 

Wailth. 

Thick- 
ness. 

Length. 

Weight. 

REMARKS. 

In. 

In. 

Feet. 

Lbs. 

lSd-PDR.6UN 

0.15 

Round 

2.81 

0.18 

Pdr  chains  No.  L 

CARRIAGE. 

0.2 

Round 

9.80 

1.03 

2 .3  feet  for  chains  No.  2. 

0.25 

Round 

1.08 

.18 

0.375 

Round 

19.60 

7.21 

0.5 

Round 

7.54 

4.93 

O.GSd 

Round 

4.73 

4.82 

0.75 

Round 

1.42 

2.08 

0.875 

Round 

0;65 

1.30 

1.0 

Round 

15^3 

41. .32 

Ij.5 

Round 

0.5 

2.94 

. 

2.0 

Round 

3.58 

37.48 

Hammered. 

0*25 

0.25 

2.21 

.46 

Oid 

0.3 

7.88 

2.36 

0.75 

0.375 

K33 

1.25 

Hammered. 

1.0 

0.375 

.23 

.29 

1.0 

0.5 

1.5 

2.52 

1.0 

1.0 

.58 

1.04 

1.25 

0.5 

2.16 

4.53 

1.25 

0.625 

0.84 

2.20 

Hammered. 

1.25 

0.75 

0.71 

2.23 

1.375 

0.05 

4.00 

.92 

1.375 

0.25 

0.33 

.37 

1.5 

0.25 

4.00 

5.04 

1.5 

0.5 

1.08 

2.72 

Hammered. 

1.5 

0.625 

1.66 

5.22 

Hammered. 

1.5 

0.75 

.37 

1.39 

Hammered. 

1.5 

1.5 

.59 

4.46 

Hammered. 

1.75 

0.25 

.93 

1.36 

1.75 

0.375 

.5 

1.10 

2.0 

0.125 

.33 

.28 

Hammered. 

2.0 

0.75 

0.92 

4.63 

a.0 

1.0 

4.00 

26.88 

Hammered. 

2.0 

1.25 

0.38 

3.19 

Hammered. 

2.5 

1.75 

0.5 

7.35 

Hammered. 

2.75 

1.0 

0.33 

3.04 

3.0 

1.25 

1.84 

23.18 

(  Hammered ;  or  2  drafts 
)     f6r  cap  squares. 

3.0 

1.5 

2.33 

35.22 

\Hammeared;  or  2  drafts 
I     for  truraiion  plates. 

3.2 

0.5 

7.23 

38.86 

3.25 

0.188 

2.17 

4.42 

3.25 

0.375 

O.30 

1.22 

3.25 

0.5 

5.00 

27.30 

3.7^ 

0.15 

0.5 

.94 
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CHAP.  III. — ARTILLERY  CARRIAGES. 

Bills  of  iron  for  Field  Carriages. 


Kind  of 
carriage. 

Width. 

Thick- 
ness. 

Length. 

Weight. 

REMARKS. 

13-PDR.GUN 
CARRIAGE- 

Continued. 

In. 

3.75 
3.75 
5.0 
6.5 

1.0 

In. 

0.2 
0.25 
0.25 
0.2 

0.375 

Feet. 

0.57 
0.38 
0.83 
1.5 

.21 

Lbs. 

1.43 
1.19 
3.48 
6.54 
200. 
42. 

Draft  for  axletree. 
Draft  for  lunette. 

574.08 

0.26 

Steel  for  lunette. 

17. 
13. 

4  small  rondelles,  >  Cast 
2  large  rondelles,  >  iron. 

30. 

8. 
.42 

(  Brass  for  box  of  elevating 

{     screw. 

Brass  for  2  tumbuckles. 

8.42 

Wheel 
No.  1. 

0.5 

0.25 

1.0 

1.25 

1.5 

1.625 

2.75 

Round 
0.25 
0.5 
0.25 
0.25 
0.125 
0.5 

2.93 
1.63 
0.58 
5.83 
4.67 
1.00 
15.00 

1.91 
0.34 
0.97 
6.12 
5.88 
0.68 
69.30 

85.20 

In  one  piece;  for  tire. 

15.5 

Cast  iron  for  nave  box. 

Wheel 
No.  2. 

0.5 

0.25 

1.0 

1.25 

1.5 

1.625 

2.75 

Round 
0.25 
0.5 
0.25 
0.25 
0.125 
0.625 

3.15 
1.63 
0.58 
6.29 
5.33 
1.00 
15.00 

2.06 
0.34 
0.97 
6.60 
6.72 
0.68 
86.55 

In  one  piece ;  for  tire. 

103.92 

15.5 

Cast  iron  for  nave  box. 

BILLS   OP   IRON. 
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BiiU  of  iron  for  Field  Carriages. 


Kind  of 
carriage. 

Width. 

Thick- 
ness. 

Length. 

Weight. 

REMARKS. 

In. 

In. 

Feet. 

Lbs. 

Limber. 

0.15 

Round 

2.08 

0.13 

For  chains  No.  1. 

0.2 

Round 

3.67 

.38 

2.3  feet  for  chains  No.  2. 

0.26 

Round 

4.95 

.80 

2.33  feet  for  chains  No..3. 

0.375 

Round 

11.8 

4.34 

0.5 

Round 

1.30 

.85 

0.625 

Round 

1.80 

1.83 

0.75 

Round 

4.75 

6.98 

0.875 

Round 

0.30 

.60 

1.0 

Round 

2.69 

7.02 

1.25 

Round 

1.08 

4.41 

1.625 

Round 

0.75 

5.18 

0.25 

0.25 

2.8 

.48 

0.3 

0.3 

1,19 

.35 

0.5 

0.25 

0.17 

.07 

0.5 

0.5 

0.95 

.80 

1.0 

0.25 

0.93 

.78 

1.0 

0.5 

3.33 

5.59 

Hammered. 

1.0 

a.i 

0.5 

1.68 

Hammered. 

A 

1.25 

0.25 

4.19 

4.40 

Hammered. 

1.25 

0.5 

2.67 

5.60 

1.25 

0.625 

1.15 

3.01 

1.25 

0.75 

0.71 

2.23 

Hammered. 

1.25 

1.25 

1.0 

5.25 

1.5 

0.125 

1.0 

.63 

1.5 

0.5 

2.17 

5.46 

Hammered. 

1.5 

0.625 

2.12 

6.67 

Hammered. 

1.5 

0.75 

.38 

1.43 

1.75 

0.375 

1.0 

2.20 

1.75 

0.5 

0.5 

1.47 

• 

2.0 

0.125 

1.33 

1.11 

2.5 

0.188 

0.54 

.85 

2.5 

0.5 

3.84 

16.12 

2.5 

1.5 

0.5 

6.30 

2.75 

0.5 

0.54 

2.49 

3.0 

0.625 

0.5 

3.15 

3.5 

2.5 

0.84 

24.69 

(  Hammered ;  middle  piece 
(     for  axletree. 

4.29 

0.25 

0.75 

2.67 
120. 

2  drafls  for  axletree. 

1.0 

0.375 

0.21 

25. 

Dmft  for  pintle  hook. 

283. 

0.26 

Steel  for  pintle  hook. 
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CHAP.  III. — ARTILLERY  CARRIAGES. 

Bills  of  iron  fir  Field  Carriages. 


\ 


Kind  of 

carriage* 

WUlih. 

Thitk- 

Length. 

Weight. 

BEMAAO. 

In. 

In. 

Feet. 

Lbs. 

Ammu- 

0.375 

Round 

1.5 

0.55 

nition 

0.5 

Round 

3.16 

2.06 

CHC8T. 

0.75 

Round 
Round 

4.13 

6.07 

1.0 

0.25 

.65 

1.0 

0.5 

0.08 

'       .13 

l.C 

1.0 

2.00 

6.72 

1.5 

0.375 

1.73 

1    3.26 

1.5 

0.75 

4.58 

!  17.31 

1.5 

1.0 

0.2 

1.00 

1.5 

1.5 

1.0 

7.56 

1.75 

0.75 

0.33 

1.45 

15.5 
25.0 

0.1 
No.  24 

4.0 
4. 

20.50 

67.26 

9.50 

Sheet  copper  for  corer. 

0.21 

Brass  for  tumbuckle. 

Caimon. 

0.15 

Round 

8.53 

0.50 

For  chains  No.  1. 

0.2 

Round 

4.08 

0.43 

0.25 

Round 

0.71 

.11 

0.375 

Round 

15.04 

5.53 

0.5 

Round 

0.63 

.41 

0.875 

Round 

1.02 

2.04 

1.0 

Round 

4.49 

11.71 

1^5 

Round 

2.61 

10.67 

0.25 

0.25 

2.92 

.61 

0.3 

0.3 

6.23 

1.87 

1.0 

0.25 

1.75 

1.47 

1.0 

0.5 

1.5 

2.52 

1.0 

1.0 

2.79 

9.37 

Hammered. 

1.125 

0.25 

0.19 

.18 

1.25 

0.5 

3.18 

6.68 

1.25 

0.625 

3.1 

8.12 

Hammered. 

1.25 

0.75 

0.70 

2.20 

Hammered. 

1.5 

0.125 

2.0 

1.26 

1.5 

0.25 

3.0 

3.78 

1.5 

0.5 

0.33 

.83 

1.5 

0.625 

.83 

2.61 

Hammered. 

1.5 

0.75 

1.33 

5.02 

Hammered. 

1.5 

1.5 

1.33 

10.05 

. 

BILLS    OF   IRON. 

Bills  of  iron  for  Field  Carriages. 


Kind  of 
carriage. 

Width. 

Thick- 
ness. 

Length. 

Weight. 

RBMARES. 

In. 

In. 

Feet. 

Lbs. 

Caisson— 

2.0 

0.125 

1.67 

1.40 

Continued . 

2.0 

0.5 

0.75 

;      2.52 

2.31 

0.25 

0.69 

1.33 

► 

2.5 

0.5 

7.0 

29.40 

3.0 

0,5 

6.46 

32.55 

3.5 

0.25 

0.5 

1.47 

3.5 

1.0 

3.17 

37.27 

(  Hammered ;   or  2  drafts 
(     for  lunette. 

4.0 

0.25 

0.84 

2.82 

4.25 

1.25 

1.5 

26.77 

5.75 

0.5 

0.48 

4.63 

6.0 

0.5 

0.5 

i      5.04 
!  136. 

2  drafts  for  axletree. 

369.17 

FOEOB. 

0.15 

Round 

1.5 

0.09 

For  chain  No.  1. 

0.2 

Round 

3.75 

.38 

2.3  feet  for  chain  No.  2. 

0.25 

Round 

0.57 

.93 

0.375 

Round 

19.48 

7.17 

0.625 

Round 

0.24 

.24 

0.5 

Round 

3.51 

2.29 

• 

0.75 

Round 

4.58 

6.73 

0.875 

Round 

0.58 

1.16 

1.0 

Round 

1.88 

4.90 

1.25 

Round 

3.48 

14.23 

1.5 

Round 

0.3 

1.76 

2.5 

Round 

0.67 

10.96 

0.25 

0.25 

1.32 

.28 

0.3 

0.3 

6.23 

1.88 

0.5 

0.25 

.17 

.07 

0.625 

0.375 

.79 

1.89 

0.75 

0.75 

1.0 

.63 

1.0 

0.25 

1.25 

1.05 

1.0 

0.375 

0.84 

1.06 

0 

1.0 

0.5 

2.75 

4.62 

1.25 

0.25 

0.5 

,52 

■ 

1.& 

0.375 

0.88 

1,38 

1.25 

0.5 

4.31 

9.05 

1.25 

0.625 

1.56 

4.08 

Hammered. 

1.25 

0.75 

0.7 

2,20 

1.25 

1.0 

1.0 

4.20 

Hammered. 
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CHAP.  III. — ARTILLERY   CARRIAGES. 

Bills  of  iron  for  Field  Carnages* 


Kind  of 
carriage. 

Width. 

Thick- 
ness. 

Length. 

Weight. 

RKHARKS. 

In. 

In. 

Feet. 

Lbs. 

FOROI— 

1.25 

1.25 

0.5 

2.62 

Continued. 

1.5 

0.25 

3.17 

4.00 

Hammered. 

1.5 

0.375 

1.88 

3.55 

1.5 

0.5 

5.66 

14*26 

1.5 

■  0.75 

2.42 

9.14 

Hammered. 

1.5 

1.0 

0.66 

3.32 

Hammered. 

1.6^ 

0.125 

1.25 

.85 

1.75 

0.75 

0.33 

1.45 

Hammered. 

2.0 

0.125 

1.17 

.98 

2.0 

0.15 

0.84 

.84 

2.0 

0.25 

0.67 

1.12 

2.0 

0.5 

1.5 

5.04 

2.0 

1.0 

0.83 

5.58 

Hammered. 

2.0 

1.375 

2.17 

2U.03 

Hammered*. 

2.25 

0.15 

0.33 

.37 

2.5 

0.5 

7.5 

31.50 

2.625 

0.25 

1.0 

2.20 

3.0 

0.625 

0.5 

3.15 

Hammered. 

3.5 

1.0 

3.17 

37.27 

(  Hammered ;  or  2  draHs 
i     for  lunette. 

4.0 

0.25 

0.84 

2.82 

• 

10. 

No.  12 

3.4 

12.5 

Sheet  iron. 

13.25 

No.  11 

2.58 

14.25 

Sheet  iron. 

27. 

No.    8 

7.5 

122.00 

Sheet  iron. 

28. 

No.  24 

5. 

11.85 

Russia  sheet  iron.        • 

0.75 

0.5 

0.67 

136. 

^2  drafts  for  axletree. 

530.44 

0.84 

Cast  steel. 

1.0 
22.5 

0.25 
No.  24 

0.33 
7.33 

.27 

Spring  steel. 

36.5 

Cast  iron  air  back. 

6. 

Brass  for  windpipe. 

15.75 

i  Sheet  copper;  in  2  sheets 
)     44  in.  long. 

18.5 

No.  24 

3.04 

5.25 

Sheet  copper. 

^ 

No.  18 

0.05 

1.90 

Sheet  copper. 

22.90 

It 


BILLS    OF   IRON. 

BiUs  of  iron  for  Field  Carriages, 


85 


Kind  of 
carriage. 

Width. 

Thick- 
ness. 

Length. 

Weight. 

REMARKS. 

In. 

In. 

Feet. 

Lbs. 

Battbrt 

0.25 

Round  t 

26.08 

4.25 

24.7  feet  for  chains  No.  4. 

WAGON. 

0.376 

Round 

20.3 

7.47 

0.5 

Round 

6.92 

4.52 

•0.625 

Round 

1.92 

1.95 

0.75 

Round 

6.22 

9.14 

1.0 

Round 

1.38 

3.60 

1.25 

Round 

2.60 

10.63 

1.5 

Round 

3.11 

18.31 

0.25 

0.25 

0.44 

.09 

0.3 

0.3 

6.23 

1.88 

0.75 

0.375 

1.38 

1.29 

1.0 

0.125 

6.25 

2.62 

uo 

0.25 

8.41    ' 

7.06 

1.0 

0.875 

5.92 

7.46 

1.0 

0.5 

1.5 

2.52 

1.0 

1.0 

2.84 

9.54 

Hammered. 

1.125 

0.25 

1.12 

2.11 

1.25 

0.25 

0.38 

.40 

1.25 

0.375 

1.71 

2.68 

^.25 
^.25 

0.6 

2.18    , 

4.58 

0.625 

0.73 

1.91 

Hammered. 

1.25 

0.75 

0.71 

2.23 

Hammered. 

1.5 

0.25 

11.25 

14.17 

1.5 

0.375 

1.5      , 

2.83 

• 

1.5 

0.5 

0.33 

.83 

1.5 

0.76 

2.47     , 

9.32 

Hammered. 

1.5 

1.0 

0.83 

4.18 

1.625 

0.5 

16.67    1 

45.50 

2.0 

0.125 

0.83 

.70 

2.0 

0.75 

0.5 

2.52 

2.5 

0.188 

1.67 

2.62 

2.5 

0.5 

5.33 

22.38 

3.5 

1.0 

3.17 

37.27 

\  Hammered ;   or  2  drafUi 
for  lunette. 

3.75 

0.15 

8.48 

16.02 

4.0 

0.25 

0.83 

2.79 

5.25 

0.25 

0.65    , 

2.87 

5.5 

0.375 

1.66 

1 

11.50 
136.00 

2  draAs  for  axletree. 

417.74 

0.21 

Cast  brass  for  tumbuckle. 

CHAP.  III. ARTILLERY   CARRIAGES. 


Bills  of  iron  for 

Siege 

Gtm  Carriages, 

Widih 

Thick- 
ncAs. 

] 

1 

24-TOnciJift. 

In. 

In. 

Fe£f.    Lbs- 

1  p... 

Lbs. 

Feci. 

Lbs. 

1 

1 

0,2 

Round 

2.29     0.24 

2.29 

0.24 

2.29 

0.241  For  cltaiDB  Ho,  S. 

0,25 

Round 

5.17       ,8* 

5.17 

,84 

5.17 

.84 

1  3  feet  6  inches  for 

0.375 

Round 

9.03     3.32 

9.03 

3.32 

9.03 

3-32 

chain i  No,  3, 

0.5 

Round 

.m       ,40 

.m 

.40 

.62 

.40 

0.<j23,Ronnd 

13.05    13.31 

J3.0,T 

13.31 

13.05 

13.31 

0.75  iRountl 

7.40    10 .8^* 

1     7..4fj 

10.96 

7.52 

11.051 

1,0     iRoiimi 

3.         7.83 

1     3^ 

7.83 

3. 

7.83'! 

1,125  Round 

2.17     7,18 

2,17 

T.ia 

2.17 

7.1S;| 

1/25    Roimd 

IB. 57    75.95 

17.12 

70.01 

18.11 

74.07ii 

i  »a      Round 

2.18    12.84 

4.64 

27.33 

4.91 

^.m 

!>,0      Roil  nil 

.5  ;     5.23 

1       .5 

'     5.23 

-5 

5.23 

2,375  Ri>urt<l 

1.58   23.32 

j     1..58 

23. ,32 

1.58 

23.32 

Hammered. 

9.5 

Round 

2,04   33.37 

1     2,U4 

33.37, 

2.04 

33,37 

3.U 

Round 

.331     7.77 

.,-^3 

7.77 

.33 

7,77 

0.25 

0.25 

1.33 

.28 

1.33 

,2tS: 

1.33 

,28 

0.3 

0-3 

3.17 

.95 

3.17 

,       .95 

3,17 

dt 

0.37ft 

0.375 

8.75 

4.11 

8.75 

:   4.11 

H,75 

1. 

0.5 

.38 

.64 

'       .3t^ 

,64 

.38 

.64 

IM 

0.625 

.21 

-56 

;      .21 

.^% 

.21 

.5.5, 

1.Q5 

1.25 

1.67 

8.77 

►     1,71 

8.97; 

1.73 

9.08' 

1,5 

0.125 

.5 

.31 

.5 

.3l' 

,5 

.31 

1,5 

0.375 

5.0 

9.45 

5.0 

9.45 

5,0 

9.45 

1.5 

0,625 

2,42 

7,62 

2.42 

7.62 

2.42 

7.6-2 

1.5 

0.75 

J,7li     fi,4G 

1.71 

,     6.46 

1.71 

6.46                       • 

1,75 

0.5 

'       ,58 

1.70 

.5^ 

,     1.70; 

.58 

1.70 

9.0 

0.75 

.       ,.S8 

2,92 

.58 

'     2-92 

.58 

2.92 

0.0 

1.0 

.       .67 

4.50 

.67 

4.50 

.67 

4.50, 

B.5 

0.188; 

,     1.G7     2.62 

1     1.67 

1    2,62 

1,67 

2.62 

3.5 

K95 

6.33   55.95 

4-42 

46-41- 

4.42 

46.41    Hammered. 

a. 75 

3,0 

1.5    ' 
0.625 

,       .93 
^       ,93 

'  12.89 
\    5,86; 

.93 
.93 

12.89    Hammered. 

**'!93  "o^iri 

5.861 

S,5 

0.25 

.58     1.70, 

.58 

i    1,70 

.58 

1.70! 

1,5 

0.375 

.58     2.56, 

.56 

2.56 

.58 

2.561 

3.5 

0.6@5 

,96     7.04, 

.96 

7.04 

.96 

7.04; 

3.5 

2, 

,29     IL82 

,29 

6.82; 

,29 

6.82 

3.75 

2. 

,.^8     9.. ^7 

.38 

9.57 

.38 

9,57 

4.0 

0-25 

4.33   14.54 

4,33 

14.54, 

4-33 

14.54 

4.0 

0,5 

1.23     8.2e 

K23 

8,26, 

1-23 

g-26 

4.0 
4,0 

0 ,  625 

3.17   26. n3' 

' 

In  one  piece. 
In  one  piece. 

0^75 

iM.  30-J^4 

Forwii 

'"•••1 

^^^-'i 

3T7.84I 

383.69 

f 


BILLS    OF  IRON. 

Bills  of  iron  fo7'  Siege  Gun  Carriages. 
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Width 

Thich 
ness 

In. 

.1 

12-POUNDBR. 

18-POUKDER. 

24-POUNDER. 

1 

REMARKS. 

In. 

Forw'd. 

4.25 

4.25 

4.75 

4.75 

4.75 

6. 

5.75 

6.5 

9.0 

5.75 

Feet. 

Lbs. 
423,13 

Feet. 

3.46 

3.13 

.40 

Lbs. 

377.84 

30.86 

33.52 

1.60 

'Feet. 
1. .... . 

Lbs. 
383.69 

0.62 

0.75 

0.25 

0.62 

0.75 

0.62 

0.5 

0.25 

0.5 

0.37 

5 

In  one  piece. 
Do. 

1'. 

1 

|l       .40 

1.60 

'■'.40 

3.38 

3.13 

.42 

.75 

1.08 

1    3.25 

0.79 

1 

1 

i 

1 

1.60 

33.70 

37.46 

4.41 

7.24 

5.89 

49.14 

36,14 
20.45 
222. 
16.5 
21.5 

Do. 
Do. 

Do. 

5!  '    !42 

.75 

1     1.08 

!     3.25 

5|     0.79 
1 

4.41 

7.24 

5.89 

49.14 

26.3 
16. 
222. 
16.5 
21.5 

.42 

.75 

1.08 

3.25 

0.79 

4.41 

7.24 

5.89 

49.14 

29.2 
17.7 
222. 
16.5 
21.5 

In  one  piece. 
Steel  for  shoe. 

Drafts.... 

...... 

2  trunnion  plates. 
2  cap  squares. 
1  axletree. 
1  lunette. 
1  shoe. 

ii 

793.71 

817.4   : 839.72 

Cast  iron.  < 

r 43.5 

1  52,5 

43.5 
52.5 

'  43.5 

52.5 

2  rondelles. 
4  rondelles. 

} j  96. 

96. 

'  96. 

t           1 

Cast  brass.. ,  15.37 

15.37'i' 1  15.37 

ll           1 

Box  for  screw. 

CHAP.  III. — ^ARTILLERY   CARRIAGES. 


Bill  of  iron  for  one  Siege  Carriage  Wheel. 


Width. 

Thickness.; 

Length. 

In. 

In.        1 

Feet. 

0.75 

Round     1 

4,33 

0.35 

0.25 

2.12 

1.5 

0.375  1 

7.66 

1.5 

0.75    1 

.87 

1.75 

0.375 

6.08 

2.5 

0.188 

1.46 

4. 

0.75    1 

15.5 

CaBt  hraiB . 

Weight. 


Lbs. 

6.36 

.44 

14.48 

3.29 

13.37 

2.29 

156.24 


196.47 


24. 


Tire  y  in  one  piece. 


Nave  box. 


• 

Bill  of  iron  for  one  Siege  Carriage  Limber. 

Widrh, 

Thi«k5e«s. 

Length. 

Weight. 

REUAiO. 

in. 

In. 

Feet. 

Lbs. 

0,25 

Round 

2.!J2 

0.47 

11.5 

Round 

14.  S3 

9.70 

Q.75 

Routtd 

J.1.58 

2-^.90 

1.0 

KtllNllJ 

1.5 

3.91 

\M 

Hitund 

2.71 

u.o« 

t}r^ 

0.3 

1.04 

.31 

o.m 

0.375 

1.83 

.ae 

K!) 

0.5 

.IT 

.m 

1 .  liJ6 

0,25 

M 

.m 

\,^ 

0,5 

0.5 

1,26 

L5 

0.025 

9.42 

7.^ 

1.5 

0.75 

3.21 

19.13 

1.75 

0.5 

K33 

3.01 

IS. 

0.2 

.83 

J. 11 

U. 

0.5 

1.33 

4.46 

Sf.5 

0.18S 

3.33    ! 

5.*23 

a  5 

0.5 

.63 

3.48 

Raminered. 

».5 

0.625 

6.m 

31. 92 

Hammered. 

V.5 

1.25 

M 

9.90 

11.5 

2.5 

.96 

20.16 

Bammered, 

1       t.75 

0.025 

5.33 

30.75 

a.ti 

0.625 

3. 

18.90 

3.5 

0.625 

.96 

7.05 

Hammered. 

A,^ 

0.75 

4. 

40.32 

1.5 

1. 

.83 

15.34 

222.00 

36.50 

Dmfl  for  axtfllree* 
Draft  for  jiin tie  pUte. 

^^ 

513.93 

^ 

BILLS   OP   IRON. 

Bill  of  iron  for  one  Mortar  Wagon. 


Width. 

Thickness. 

Length. 

Weight. 

RIBIARKS. 

In. 

In. 

Feet. 

Lbs. 

0.25 

Round 

0.42 

0.06 

0.375 

Round 

8.79 

3.23 

0.5 

Round 

.62 

.40 

0.625 

Round 

17.46 

17.81 

0.75 

Round 

17.87 

26.27 

1. 

Round 

2.92 

7.62 

1.25 

Round 

.83 

3.39 

1.5 

Round 

2.75 

16.20 

1.625 

Round 

1.08 

7.46 

0.25 

0.25 

8.03 

1.68 

0.3 

0.3 

8.40 

2.53 

0.375 

0.375 

3.32 

1.56 

1. 

D.25 

.42 

.35 

, 

1. 

0.5 

.37 

.62 

1.25 

0.2 

2.89 

2.43 

1.25 

0.625 

1.67 

4.37 

1.5 

0.375 

1.08 

2.04 

1.5 

0.5 

.58 

1.46 

1.5 

0.625 

2.42 

7.62 

1.5 

0.75 

4.21 

15.91 

2. 

0.125 

2. 

1.68 

2. 

0.75 

.58 

2.92 

2. 

2. 

.50 

6.72 

2.5 

0.188 

3.12 

4.90 

2.5 

0.375 

6. 

18.90 

2.5 

0.5 

1.67 

7.01 

2.5 

0.625 

.50 

2.62 

Hamnoered. 

2.75 

0.5 

5.17 

23.88 

3. 

1.5 

.29 

4.38 

3.375 

0.5 

7.33 

41.56 

3.5 

0.625 

.92 

6.56 

3.75 

0.75 

3.21 

30.33 

4. 

0.75 

.42 

4.23 

5. 

0.3 

.92 

4.63 

5.5 

0.3 

3.58 

19.83 

6. 

0.3 

1. 

6.04 

6. 

0.75 

.75 

11.34 

6.5 

0.25 

1.08 

5.89 

6.5 

0.3 

.60 

3.93 

8. 

0.5 

.80 

10.75 

222.00 

21.50 

Dmft  for  axletnee. 
Draft  for  shoe. 

584.61 

5.75 

0.375 

0.79 

5.72 

Steel  for  shoe. 

3.5 

Brass,  for  two  jouAal  boxes 

90  CHAP.  in. ARTILLERT  CARRIAGES. 

Bill  of  iron  for  one  li-pdr.  or  one  iS-pdr,  Barbette  Carriage. 


,HZC  or  nu»v. 


CCV  CARRIAGE.         CHASSIS. 


Wid«.  Thiek. 


In, 

0.5 

'  0.75 

'  1.5 
[3.  , 
:  2.375 
0.S5 
0.5  I 
0.75  I 
1.0    ' 

1.0  ; 

l.S  I 
1.5 

1.5  I 

1-5  I 

1-5  1 

i.es5 

2.0 

s.o 

U,0 

3.5 

3.0 

3.0 

3.0 

3.35 

3.05 

3.5 

4.0 

4. 

4. 

4.5 

4.5 

5, 

6.621 


i    7.92     6.65 


If],    i 
Round  i 

Rownd ' 
Round 

Rr-.-'iftd  ' 

Round 
R/3.jnd[ 

(} 

0 

0J251 

0.3 

KO 

0.3 

0.3T5 

0.5 

U.75 

1.3     ' 

0.125 

0.35  I 

UA     i 

0.75  i 

J. 

0JB8 

0.5 


Pcct. 
2.25 
4.82 

18.28 
.33 
3.5 
1.75 


Feet. 
11.96 


Lbe. 
7.82; 


Lb0. 

1.47 

7.08 
47.72   12.85;  33.53| 

1.94 
36.64 
25.63 


1.0 
1.^5 

a  Am 

0.5 
0.5 

\i 

0.5     I 

0.875 

0.5 

0.25 

1. 


Cast  iron. 


3.75 
1.33 
7.75 


39.26 

19.63 

1.63' 


.17 

.28 

2.83, 

9.50 

5.17 

13.02 

2.08 

7.86 

1.00 

7.56 

.27 

.18 

5.17i 

26.05 

3.20 

21.50 

.83 

1.30 

1.30 

6.55 

.37 

3.73 

"iiso'' 

9.79 

1.33 

18.80 
1.21 


2.83 


.90 

31.61 

3.24 


19.021 


i 


1.62;    4.42 


5.5 
2.40 


1.19 

.79 

1.16 

3.94 

22.67 


7.99 

10.61 

23.41 

29.78 

299.69 


141. 


751 .55 


2.80 


69.30 
4.89 


16.46 


13.44 
9.0 


1.53   42.47 


.|  4. 
i970. 
9ftC. 


m. 


3J6.89 


Feel  , 

14.21 

4.82. 

31.13. 

.33 
7.25 
3.08 
7.75 
7.92 

.12 
1.09 
2.83 
1.64 

.50' 
5.17: 
2.08' 
l.OOl 
1.60 
18.80 
1.21 
5.17 
6.03 

.83 
1.30l 

.37 
5.5 
7.20 
1.62 
2.80 
1.19 

.79 
1.16 
3.94 
22.67 
1.6 
1.62 
58 


130, 


130. 


I— i 


Lbs. 

9.29 

7.08 
8l.25Add8m.rorl8-pdr 

1.94 
75.90 
45.46  Hammered. 

1.63 

6.65 
.03 

1.82 

9.50 

2.49 

.94 

13.02 

7.86 

7.56 

1.08 
31.61 

3.24 
26.05, 
40.52 

1.30 

6.55 

3.73 
69.30 
14.68; 

4.42 
16.46 

7.99' 
10.61 
23.411 
29.78| 
299 .  69  2  pieces,  11  ft.  4  in. 
13.44! 

9.0  I 
42.47' 
141 .     Draft  for  axletree. 


1068. 754- 1.751b.forl8pdr 

4.  2  bevel  washers. 

270.  2  1  oilers. 

206.  2  naves. 

130.  2  traverse  wheels. 


610. 


11.      Nut  for  screw. 


BILLS   OF    IRON. 
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Bill  of  iron  for  one  2i'pdr,  Barbette  Carriage, 


Wide.  Thick 


SIZE  OP  IRON. 


GUN  CARRIAGE.        CHASSIS 


In. 

0.5 

0.75 

1.0 

1.125 

1.5 

2. 

2.25 

2.376 

0.25 

0.5 

0.75 

1.0 

1.125 

1.5 

1.5 

1.5 

1.5 

1.5 

1.625 

2.0 

2.0 

2.0 

2.0 

2.25 

2.5 

3.0 

3.0 

3.0 

3.25 

3.5 

3.5 

3.G25 

4. 

4. 

4. 

4.5 

4.75 

5. 

6.62i 

8.0 


In 

Round 
Round 
Round 
Round 
Round 
Round 
Round 
Round 

0.25 

0.5 

0.125 

0.5 

1.125 

0.3 

0.375 

0.5 

0.75 

1.5 

0.125 

0.25 

0.4 

0.75 

1.0 

1.125 

0.188 

0.5 

1.0 

1.25 

0.188 

0.25 

0.5 

0.188 

0.5 

1.0 

1.5 

0.875 

0.5 

0.5 

0.25 

1.0 


Cast  iron. .  ^ 


Cast  brass. 


Feet 
2.35 
4.94 

15.52 
4.21 
.33 
2.5 
1.08 
1.75 


7.92 


.16 
3.14 


5.16 
2.92 
1.0 
.27 


5.17 

2.54 

.83 

.83 

3.10 

.37 


2.94 
1.62 


1.8 
1.27 
.8 
1.17 
22.67 
4.15 


Lbs. 

1.54 

7.26 

40.50 

13.93 

1.94 

26.17 

14.31 

25.83 


6.65 


.27 
13.34 


13. 

11.03 

7.56 

.18 


26.05 

17.07 

7.05 

1.30 

15.62 

3.73 


5.99 
4.76 


4.10 

8. .53 

10.75 

23.61 

299.69 

33.11 


147. 


791.87 


6. 
270. • 
206. 


482. 


11. 


Feet 
12.96 

is!  69 


3.75 


1.33 
7.75 


.12 
.91 


1.64 
0.5 


1.33 

18.71 

1.21 


2.83 


5.5 
2.39 


2.87 


1.6 

1.66 

1.58 


Lbs. 
8.4? 

35!  73 


39.26 


19.631 
1.62 


0.03 
1.52! 


2.49 
.94 


.90 

31.43! 

3.24i 


19.01 


69. 30; 

4.88, 


16.87! 


13.44 

9.23 

42.48' 


320.16, 


130t 


130. 


Feet. 

15.31 

4.94 

29.21 

4.21 

.33 
6.25 
1.08 
3.08 
7.75 
7.92 

.12 
1.07 
3.14 
1.64 

.5 
5.16 
2.92 
1.0 
1.60 
18.71 
1.21 
5.17 
5.37 

.83 

.83 
3.10 

.37 
5.5 
5.33 
1.62 
2.87 
1.8 
1.27 

.8 
1.17 
22.67 
4.15 
1.6 
1.66 
1.58 


Lbs. 
10.01 

7.26 
76.23 
13.93 

1.94 
65.43 
14.31 
45.46 

1.62 

6.65 
.03 

1.79 
13.34 

2.49 

.94 

13.00 

11.03 

7.56 

1.08 
31.43 

3.24 
26.05 
36.08 

7.05 

1.30 
15.62 

3.73 
69.30 
10.87 

4.76 
16.87 

4.10 

8.53 
10.75 
23.61 
299.69 
33.11 
13.44 

9.23 

42.48 

147 


1112.34 


6. 
400. 
206. 


612. 
11. 


Elammered. 


2  pieces,  11  ft.  4  in. 
Draft  for  axletrec. 


2  bevel  washers. 
*2  rollers,  t2wh'l8. 
2  naves. 


Nut  for  screw. 
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CHAP.  III. — ARTILLERY    CARRIAGES. 


Bill  of  iron  for  one  ^2'pounder  Barbette  Carriage, 


iIZE  Of  IKON. 


Wide  J  Thick,' 


ClUlifCAftRI&eBJ 


In. 
0.5 
0.75 

2 


I   ^^     ; 
'Eound' 

Round  I 

Rouiid; 

!RiLTund| 
iBound! 
2.375  Rouiidl 
2.5    .Round 


^1 


0.25 

0.5 

0.75 

1.0 

1.25 

1.5 

1.5 

1.5 

l.S 

1,625 

^.0 

2,0 

2.0 

2.0 

2.0 

2-5 

3.0 

3.0 

3,0 

3.25 

3.5 

4.0 

4.0 

4.0 

4.125 

4.25 

4,5 

5.5 

6.625 

7,0 

8,0 


0.25  \l 

0.5 

0.125 

0,5 

1.25 

0,3 

0,375 

0 

0.75 

0J25i 

0,25 

0.4 

0.T5 

hO 

2.0 

1,23 

0-5 

1 

1.25 

0.188 

0,5 

0.5 

1.0 

1,5 

0.25 

0.25 

0.875 

0,5 

0,25 

0.5 

1.0 


I 


Feet. 

23,51 
4.56 

1.75 
1.17 

t"92 


Lb*. 
1.70* 
3.671 

61.36 

m.u 

25.63 
l9Ji 


Peet. 
14.96 


fi.c: 


27.52 


5.0 
1.33 


7,75 


.16 
3.81 


5.17 

1.33 

.27 


.27 
20.00J. 


13,     I. 

5,02:. 

.18 


5.1 

3,87 

1,17 

3.10, 

•^4 


I 


36,05 
26.00 
15.72 

S,71 
15.82 

4.44 


Cnat  irc»n , 


5.06  10.32 


2.42 
,79; 
1.171 
2.04| 
3.25' 


r.33 

18,62 

1.21 


3. 67 


2,08 


5.5 

4. 

3.32 


Lbn. 
9,78 


Ti.82i' 


52.35! 
10,63 


1.62 


,90 

31.28 

3.24 


24.66 


15,01 


16.26. 
10.62- 
23.611, 
7.061, 
11.60], 


\ 


69.3tl 
19.521 


I 


S2. 67  293. 69 
4.56|  42.13f 


,1. 


1905, 


1934.94 


....     7,5' 
-..,2924 


h 


,;505.5 


:!  u. 


1.66 

.67 
1,58 


9.23 

7.88 

42.48 


301  .m 


\  50, t 
.13tl.]l 


Pcet, 
17.56} 
2,5(^ 
51.03 
4,56 
8.50 
3.0s 
1.17 
7.75' 
7.92, 

,14! 
1.07 
3.81 
1.64 

.50 
5.17 
1..S3 
1.60 
18.62 
1.21 
5.17 
7.54 
1.17 

,83 
6.08 

,44« 
5.5 
9.06 
3,32 
2,421 

,79 
1.17 
2.04 
3.25 
t32,67 
4.56 
1.66 

.6' 
1.58 


Lbfi. 

11.48 

3.67 
133.18 
18,66 
88.99 
45.46 
19,14 

1, 

6,65 
,04 

1,79 
20.00 

2.4S 

.94 

!3. 

5.02 

L08 
31.28 

3.24 
26.05 
50.66 
13.72 

8- 
30,63 

4.44 
69.30 
18.48 
19,52 
16.26 
10.62 
23.61 

7.06 

11.60 

299.69 

42  13 

9.23 

7.88 

42.48 

205, 


1326.79 


.1180, 


57,5 
422. 
206, 


685,5 


.1     11, 


H&tnmered. 


2piece8,llfi.  4  m. 


Draft  for  axletrec. 


*2rollera,J|2wli1»^ 
2  naves. 


Not  for 


i 


BILLS    OF   IRON. 
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Bill  of  iron  for  one  S-inch  Howitzer  Barbette  Carriage, 


Wide.  Thick 


SIZE  OF  IRON. 


In. 

0.5 

0.75 

1.0 

1.25 

1.5 

2.0 

2.375 

2.5 

0.25 

0.5 

0.75 

1.0 

1.25 

1.5 

1.5 

1.5 

1.5 

1.625 

2.0 

2.0 

2.0 

2.0 

2.0 

2.5 

2.5 

3.0 

3.0 

3.0 

3.25 

3.5 

4.0 

4.0 

4.0 

4.125 

4.25 

4.5 

5.5 

6.625 

7.0 

8.0 


In. 
Round 
Round 
Round 
Round 
Round 
Round 
Round 
Round 
0.25 
0.5 
0.125 
0.5 
1.25 
0.3 
0.375 
0.5 
0.75 
0.125 
0.25 
0.4 
0.75 
1.0 
2.0 
0.188 
1.25 
0.5 
1.0 
1.25 
0.188 
0.5 
0.5 
1.0 
1.5 
0.25 
0.^5 
0.875 
0.5 
0.25 
0.5 
1.0 


Cast  iron  . .  < 
Cast  brass . . 


GUN  CARRIAGE 


Feet. 
2.60 
5.12 

22.55 
4.56 
.33 
3.25 
1.75 
1.17 


7.92 


.16 
3.81 


5.17 
.16 
.27 


5.17 

3.71 

1.17 

.42 

.83 

3.10 

.37 


4.79 


2.42 
.62 
1.17 
2.04 
3.25 
22.67 
4.56 


Lbs. 

1.70 

7.53 

58.85 

IS.  65 

1.94 

34.03 

25.83 

19.14 


6.65 


.27 
20.00 


13.00 
.60 

.18 


26.05 

24.93 

15.72 

.66 

8.71 
15.62 

3.73 


9.77 


16.26 
8.33 

23.61 
7.06 

11.60 
299.69 

42.13 


205. 


927.24- 


7.5* 
292.+ 
206. 


505.5 


11. 


Feet. 
14.96 


Lbs 
9.78 


27.52  71.83 


'    5.0 
1.33 


7.75 


.14 
.91 


1.64 
.50 


1.33 

18.62 

1.21 


3.67 


2.98 


5.5 
4.0 
3.321 


1.66 

.67 

1.58 


52.. 35 
19.63 


1.62 


.04 
1.52 


2.49 
.94 


.90 

31.28 

3.24 


24.66 


15.01 


69.30 

8.16 

19.52 


9.23 

7.88 
42.48 


391.86 


50. i 
130.11 


180. 


Feet. 

17.56 

5.121 

50.07 

4.56' 

.33' 
8.25 
3.08 
1.17 
7.75 
7.92 

.14 
1.07 
3.81 
1.64 

.50 
5.17 

.16 
1.60 
18.62 
1.21 
5.17 
7.38] 
1.17 

.42 

.83 
6.08 

.37 
5.5 
8.79 
3.32 
2.42 

.62 
1.17 
2.04 
3.25 
22.67 
4.56 
1.66 

.67 
1.58 


Lbs. 

11.48 

7.53 

130. 68| 

18.651 

1.94' 

86.38 

45.46,  Hammered. 

19.14! 

1.62 

6.651 

.04' 

1.79, 

20.00^ 

2.49 

.94; 

13.  oo! 

.601 

1.08; 

31.28, 

3.241 

26.05; 

49.59, 

15.72! 

.66 

8.71 
30.63 

3.73 
69.30 
17.93 
19.52 
16.26 

8.33 
23.61 

7.06 
11.60 

299.69  2 pieces,  11  ft.  4in. 
42.13 

9.23 

7.88 
42.48 
205 


1319.10 


57.5 
422. 
206. 


685.5 


11. 


Draft  for  axletree. 


*2  wash's  t4  pipes. 
t2roUers,((2whns. 
2  naves. 


94 
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Bill  of  iron  for  one  42'poufider  Barbette  Carriage. 


SIZE  OP  IRON.  < 


Wide.  Thick 


In. 
0.5 
0.75 
1.0 
1.25 
2.0 
2.375 
2.5 
0.25 
0.5 
0.75 
l.O 
1.25 
1.5 
1.5 
1.5 
1.5 
1.625 
2.0 
2.0 
2.0 
2.0 
2.0 
2.5 
3.0 
3.0 
3.0 
3.25 
3.5 
4.0 
4.0 
4.0 
4.125 
4.5 
4.75 
6. 

6.625 
7. 
8. 


In. 
Round 
Round 
Round 
Round 
Round 
Round 
Round 
0.25 
0.5 
0.125 
0.5 
1.25 
0.3 
0.375 
0.5 
0.75 
1.25 
0.25 
0.4 
0.75 
1.0 
2.0 
1.25 
0.5 
1.0 
1.25 
0.186 
0.5 
0.5 
1.0 
1.5 
0.25 
0.8751 
0.25 
0.5 
0.25 
0.5 
1.0 


ODN  CARRIAGE. 


Feet.    Lbs. 
2.69     1.76 
2.5  I    3.67 

25.65  66.95 
4.741  19.38 
3.5  ;  36.64 
1.75  25.83 
1.17    J9.14 


7.92     6.65 


.17       .28 
3.94  20.68 


Feet.  ;  Lbs.  ', 
15.80   10.33m 


30.311  79.11 


5.       52.35 
1.33  19.63 


7.75     1.631 


.14       .04 


5.17   13.02 

1.33,    5.02 

.27       .18 


1.64; 
.5  I 
.92 


2.49, 

.94| 

2.32i 


5.17  26.05 

3.8?  26.00 

1.17  15.72  , 

.83  7.05  . 


1,33;       .90( 

18.59  31.22 

1.211    3.24 

*3!6f  24!66, 


3.10 
.37 


15.62 
3.73 


5.06   10.32 


2.42  16.26  . 

.79  10.62  . 

1.17  23.61  . 

2.04  7.06  . 
22.67  299.69  . 

3.25  12.97  . 

4.58  46.16.. 


2.99   15.0li 

sis!  69!30 
4.0  8.16 
3.42;  20.11 


Cast  iron . 


Cast  brass. , 


213. 


1.66     9.23, 

.67     7.88 
1.58  42.48f 


Feet, 
16.49 
2.5 
55.96 
4.74 
8.5 
3.08 
1.17 
7.75 
7.92 

.14 

.17 
3.94 
1.64 

.5 
6.09 
1.33 
1.60 
18.59 
1.21 
5.17 
7.54 
1.J7 

.83 
6.09 

.3 
5.5 
9.06 
3.42 
2.42 

.79 
1.17 
2.04 
22.67 
3.25 
4.5dl 
1.66} 

.671 
1.58! 


Lbs. 

12.09 

3.67 

146.06 

19.38 

88.99 

45. 461  Hammered 
19.14 

1.63, 

6.65' 

.04, 

.28, 

20.68 

2.49 

.94, 

15.34 

5.02 

1.08 
31.22i  • 

3.24* 
26.05, 
50.66. 
15.7^ 

7.05 
30.63 

3.73 
69.30 
18.48 
20.11 
16.26. 
10.62 
23.61 

7.06 
299 .69  2  pieces,  11  ft.  4ia. 

12.97; 

46. IG 

9.23; 

7.88 
42.48 
213 .     Draft  for  axletree. 


953.06 .401.03 

..  49.t ;.; 

..:130.||   1. 


.1354.09 


.     7.5* 

.292.J 

.206. 


...505.5 


...179. 


11. 


56.5  *2  wash's, t4 pipes 
422.  |2roUer8,g2wh1s 
206.     2  naTes. 


684.5 
11.    !  Nat  for  screw. 


BILLS    OF   IRON. 

Bill  of  iron  for  one  ^-pounder  Casemate  Carriage. 


SIZE  OF  IRON. 

jGUN  CARRIAGE. 

TOTAL. 

REMARKS. 

Wide 

Thick. 

In. 
0.375 
0.5 
0.75 
1. 
1.5 
2. 

2.375 
3.25 
0.3 
0.75 
1.0 
1.25 
1.25 
1.5 
1.625 
2. 
2. 
2. 
2. 
2.5 
3.0 
3.0 
3.25 
3.5 
4.75 
5. 

In. 
Round 
Round 
Round 
Roundj 
Roundj 
Round 
Round 
Round 
0.3    1 
0.375 
0.5 
0.2 
0.375 
0.75 
0.125 
0.25 
0.75 
1.0 
1.25 
0.188 
0.2 
0.5 
0.188 
0.188 
0.5 
0.375 

Feet. 

4.25 
.16 

6.16 
33.23 
10.44 

5.00 

1.12 

Lbs. 

1.56 
.10 

9.05 
86.73 
61.49 
52.35 
16.53 
11.61 

Feet. 

"i!37 

1.12 

10.39 

Lbs. 

"6!89 

1.64 

27.11 

Feet. 

4.25 

1.53 

7.28 

43.62 

10.44 

10.66 

1.12 

.42 

12.50 

3.5 

.16 

3.08 

2.83 

1.87 

.19 

5.42 

2.33 

5.66 

.66 

1.5 

1. 

7.35 

8.72 

.29 

8.66 

22.66 

Lbs. 

1.56 

.99 

10.69 13.5  in.  for  pintle. 

113.84 

61.49 

5.66 

59.33 

1 1 1 .  68,26. 5  in .  for  traverse 
16.53:     wheels. 

wvMww: 

11.61' 

12.5  j    3.78 

3.78' 

3.5 

3.29 

3.29' 

.16 

.26 

.26 

3.08 

2.83 

1.87 

1, 

2.59 
4.44 
7.06 

2.59; 

4.44 

7.06! 

.19 
5.42 

.12 
Q.in 

.12' 

t            1 

9.10 

2.33 
:    3.33 
.66 
1.5 
1. 

11.74 

22.38 

5.54 

2.35 

2.01 

..::!:i .:::: 

11.74. 

2.33 

15.65 

38.03; 
5.54: 

2.35 

2.01 

7.35 
2.89 

37.04 
5.90 

37.04 

5.83 

.29 
8.66 

11.89 

.64 

69.10 

17.79 
.64 

69.10| 

22.66 

142.75 

28. 
83. 

142.75  2  nieces.  11  ft.  4  in. 

28. 
83. 

1  draft 

Tongue  fork. 
Tongue. 

1  do. 

:  .  ,  ;  ;  .i 



1 

382.45 

414.57 

797.02 

Cast  ir 

on . • •  • 

54.5 
11. 
13. 
446. 

54.5 

11.5 

13. 
446. 

60. 
198. 

92. 

Bed  plate. 
Handle  for  screw. 

Do 

1 

Do 

•  •  •  •  •  'i 
1 

Roller. 

Do 

•  •  • .  •  .j 

2  truck  wheels. 

Do 

60. 

198. 

92. 



2  wheels. 

Do. 

2    do. 

Do. 

■ ; ! ." 

Pintle. 

525. 

350. 

875. 

Cast  br 

'ass. . . 

12. 
2. 

1: 

44. 

Nut  for  screw. 

Do. 

Pinion  for  screw. 

Do. 

44. 



8  journal  boxes. 

14 

44. 



58. 
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Bill  of  iron  for  one  3^-pounder  Casemate  Carrriage. 


SIZE  OF  IRON. 


Wide.  Thick. 


In.  In. 
0.375  Round 
0.5  iRound 
I  Round 
IRound 
Round 
Round 
2.375  Round 
3.25  Round 
0.3 


GUN  CARRIAGE. 


0.75 
1. 
1.5 
2. 


0.3 

0.75 

1. 

1.25 

1.25 

1.5 

1.625 

2. 

2. 

2. 

2. 

2.5 

3. 

3. 

3.25 

3.5 

5. 

5.5 


0.375 

0.5 

0.2 

0.375 

0.75 

0.125 

0.25 

0.75 

.  1. 
1.25 
0.188 
0.2 
0.5 
0.188 
0.188 

'  0.375 

!  0.5 


Feet.  I 

4.25; 

.16 

6.16 


Lbs. 
1.56 
.10 
9.05 


Feet.  I  Lbs. 


35.88  93.64 
10.68  62. 90;, 


5. 

1.12 

.42 


52.351 
16.53 
11.61 


3.5  !    3.29 


3.08  2.59 
2.83,  4.44 
1.87     7.06 


1  draft. 
1    do.. 


2.33,  11.74 
3.33;  22.38 
.66;  5.54 
1.50'  2.35! 
1.     j    2.01 


5.83, 
.29 


11.89 
.64 


8.75,  80.85 


402.52 


Cast  iron. 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 


54.5 
11.5 
14. 
446. 


I. 


526. 


Cast  brass. 

Do 

Do 


12. 
2. 


14. 


1.62 

1.12' 

10.77 

1.05 

1.64 

28.10 

5.66 

1 

59.33 



12.50; 

3.78 

.16 

.26 


;:;:;:::;;;. 

t 

0.19 
5.42, 

.1^ 
9.10 

2.331 
....... 

15.65 

- 

7.70I 
2.89| 

38.81 
5.90 

22.66;i42.75 

.!  28. 
.|  83. 


.417.49! 


.  60. 
.198. 
.   92. 


.350. 


44. 


44. 


Feet.! 

4.25, 

1.78 

7.28: 

46.65, 

10.68 

10.66 

1.12 

.42, 

12.50, 

3.5  I 

.16; 

3.08 
2.83 
1.871 

.19 
5.42 
2.33' 
5.66 

.66, 
1.50: 
1.0  1 
7.701 
8.72 

.29; 

22.66 

8.75, 


26.5   in.  for  tra- 
verse wheels. 


Lbs. 
1.56 
1.15 

10.69  13.5in.  for  pintle. 

121.74 

62.90 

111.68J 

16.53 

11.61 

3.78 

3.29 

.26 

2.59 

4.44 

7.06 

.12 

9.10 

11.74 

38.03 

5.54 

2.35 

2.01 

38.81 

17.79 

.64 

14«.75  2  pieces,  llft.4in. 

80.85 

Tongue  fork. 
Tongue. 


820.01 


54.5 

11.5 

14. 
446. 

60. 
198. 

92. 


876. 


12. 

2. 

44. 

58. 


Bed  plate. 

Handle  for  screw. 

Roller. 

2  truck  wheels. 

2  wheels. 

2    do. 

Pintle. 


Nut  for  screw. 
Pinion  for  screw. 
8  journal  boxes. 
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Bill  of  iron  for  one  42-pdr.  or  one  S-in.  Columbiad  Carriage. 


BIZE  OF  IRON. 


Wide.  Thick 


In. 
0.375 
0.5 
0.75 
1.0 
1.5 
2. 

2.375 
3.25 
0.3 
0.75 
1.0 
1.25 
1.25 
1.5 
1.625 
2.0 
2.0 
2.0 
2. 
2.5 
3.0 
3.0 
3.25 
3.5 
5. 
6. 


In. 

Round 
Round 
Round 
Round 
Round 
Round 
Round 
Round 
0.3 
0.375 
0.5 
0.2 
0.375 
0.75 
0.125 
0.25 
0.75 
1.0 
1.25 
0.188 
0.2 
0.5    I 
0.188, 
0.188 
0.375 
0.5 


GUN  CARRIAGE. 


3.5 


Feet.     Lbs. 

1.56 
.10,     1.64|     1.081 

9.05     1.12     1.64 
97.98   10.98  28.65| 

63.43 ' 

52.35;     5.66!  59.33 

16.53 1 1 

ii.6r I 

12.50     3.78 

3.29 

.16       .26 

2.59 1 

4.44 

7.06 1 

.19;       .12 

, 5.42     9.10 

11.74| ' 

22.381     2.331  15.65 

5.54 


2.35 


2.01'. 


5.83 
.29 


il   I 

8.08'  40.72 
11.89;    2.89|    5.90 
.64 

I  22.66142.75 

91.52 


Feet. 

4.25 

1.80 

7. 

48.52 

10.77 

10.66 

1.12 

.42 

12.50 

3.50 

.16 

3.08 

2.83 

1.87 

.19 

5.42 

2.33 

5.66 

.66 

1.50 

1.00 

8.08 

8.72 

.29 

22.66 

9.08 


Remarks. 


Lbs. 

1.56 

1.18 

10.69,13.5in.  for  pintle. 
126.63' 
63  43| 

111  .68.26  5.in  for  traverse 
16.53     wheels. 
11.61, 

3.78 

3.29 
.26 

2.59' 

4.44 

7.06 
.121 

9.10' 
11.74, 
38.03' 

5.54; 

2.35' 

2.01, 

40.721 

17.79| 

.64 

142. 75'2  pieces,  lift.  4in. 

91.52 


Tongue  fork. 
Tongue. 


Bed  plate. 

Handle  for  screw. 

Roller. 

2  truck  wheels. 

2  wheels. 

2     do. 

Pintle. 


Nut  for  screw. 
Pinion  for  screw. 
8  journal  boxes. 
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Bill  of  iron  for  one  2i-pdr.  Howitzer  Casenuxte  Carriage. 


SIZE  OF  IRON.  I  Ij 

'  GUN  CARRIAGE.  I         CHASSIS.       ,\ 


Feet. 

Lbs.  1 

r'  '  1 

""..y  '  *' 

i"  ■' 

2.54 

3.73 

5.67 

14.79 

1.87 

.75 

2.12; 

11.01 

7.85 
49.95 

1 



1.     ' 

3.15 

1.87 


7.07; 


3.33  22.38 
.67!  1.05 
2.75  11.55 
4.42,  27.84 
1.  '  16.80 
5.25  26.46 
1.58  3.22t 
.831    2.26 


Feet. 
3.75 
2.33 
3.08 
1.83 
6.70 

.87 
21.59 
1.06 
2.37 
2.79 
2.12 

.42 
1.66 

.17 
1. 

.25 
2.87 

.27 

':58i 

6.66 
1.69 
2.75 


Lbs. 
0.37 


§ 


42 


.58,    8.77,; 
1.       20.16' 


25 
70 

37I 
2.72' 
5.3.3 

.58' 
1. 


....'238.04 


28. 


28. 


2 

1.86 

9.84 

1.74 

.56.34i 

5.23 

13.95 

29.20' 

49.951 

11.61 

.50! 

.28! 

3.15 

.47; 

10.85 

.18 

10.29 

2.92 
44.76 

2.65: 
11.55 
27.84; 
16.80 
26.46; 

7.54; 

3.73 
14.85 
58.20' 

8.77| 
20.16. 


454.37 


160. 

200. 

12. 

28. 


400. 

15. 

.5 
12. 
2. 
29.6 


Front  transom. 
Rear  transom. 
Roller  for  trail. 
2  traverse  wheels. 


2  rollers. 
2  journal  plates. 
Nut  for  screw. 
Pinion  for  screw. 


BILLS    OP   IRON. 


Bill  of  iron  for  Field  and  Siege  Gin, 


Remarks. 


Chain,  No.  2 

Rivets  and  nails 

Bolts,  No.  3,  and  keys  for) 

gudgeons ) 

Key  bolt 

Bolts,    No.  5,  eye  pin  and ) 

handle ] 

Sheave  bolt 

Bolts  for  pulley  block 

Cross  head  for  pulley  block. . . . 

Collars  for  gudgeons 

Nuts,  No.  3 

Bands , 

Nuts,  No.  4 

Hook  for  pulley  block , 

Washers,  No.  3 

Bevel  washer. 

<jfudgeons  and  points 

Oval  washers. 

Head  straps ',,. 

Straps  for  pulley  block 

Pry  pole  tongue 

Journal  boxes 

Tongue  plate 


Three  sheaves  for  pulleys 


Hammered. 

Hammered. 
Hammered. 

Brass. 
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Bill  of  iron  for  one  Garrison  or  Casemate  Gin. 


Wide.  Thick, 


Long. 


Weight. 


RKMARKS. 


Key  chains,  No.  1 

Rings • 

Rivet  bolts,  Ne.  1 

Pin  for  clevis  bolt , 

Eye  pins 

Bolts,  No.  5,  and  pry  pole  handle 

Bolts,  No.  3,  for  pawls 

Braces  and  clevis. 

Clevis  bolt 

Bolt  heads.  No.  5,  and  points  > 

for  legs } 

Nails,No.3 

Nuts,  No.  1 

Keys  for  braces 

Nuts,  No.  3,  and  pawls 

Eyes  for  pulley  blocks 

Keys  for  clevis  bolt 

Nuts,  No.  4 * 

Hooks  for  blocks 

Washers,  No.  3 

Middle  bands  for  windlass 

Collars  for  points 

Journals 

Washers  for  handle 

Washers,  No.  5 

End  bands  for  windlass 

Lower  bands  for  legs 

Cross  heads  for  blocks 

Upper  bands  for  legs 

Partitions  for  blocks 

Straps  for  blocks 


In. 

0,15 

0.2 

0.5 

0.75 

0.875 

1. 

1.25 

1.5 

1.75 


0.375 

1. 

1.25 

1.25 

1.25 

1.5 

1.5 

1.75 

2. 

2. 

2. 

2. 

3. 

3.25 

3.5 

4. 

4. 

6. 

8. 

8. 


In. 


Feet. 


7.5 

2.5 

1.66 

0.41 

0.83 

3.33 

0.70 


Round 

Round 

Round; 

Round' 

Round 

Round 

Round; 

Round  22.5 

Round   2.25 

Round!  4. 

0.375  9.41 
0.5  I  0.16 
0.125  1.16 
0.625!  2.54 


1.25 

0.125 

0.75 

1.75 

0.125 


2. 

1.16 

0.75 

1.83 

0.33 


0.25   14.58 


1. 
2. 
0.188 


2. 

1.66 

0.5 


0.188  2.16 


0.25 
0.25 
1.25 
0.25 
0.25 
0.37 


Two  ratchets . 


Two  journal  boxes. 
Five  sheaves 


5.33 
5.08 
2.33 
4.12 
2.75 
5, 


Lbs. 

0.52 
0.27 
1.08 
0.60 
1.66 
8.69 
2.86 
132.52 
18.02 

41.88 

4.42 

0.26 

0.60 

6.65 

10.50 

0.73 

2.83 

18. 83 

0.27 

24.49 

13.44 

22.31 

0.94 

4.40 

15.67 

17.06 

39.14 

20.76 

18.48 

50.40 


480.28 


39. 


13. 
60. 

73. 


This  bill  in- 
cludes the  ma- 
terials for  one 
double  and 
one  triple  pul- 
ley block. 


Hammered. 


Hammered. 


Cast  iron. 
I  Cast  brass. 
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Bill  of  iron  for  one  Sling  Cart. 


I, 


Pole  prop  chain,  No.  1 

Rings,  No,  1 

Rivets,  No.  2 

Chain,  No.  5,  and  rivets,  No.  3. 

Pole  rivets 

Bolts,  No.  4,  chains  &  pole  staple 

Eye  pin.  No.  1 

Bohs,  Nos.  2  and  5,  and  rin^s. . 
Bolt  heads,  No.  4,  and  eye  pin*. 
Screw  handle. . . . 
Bolt  heads.  No.  5 

Nails,  No.  3 

Toggle  for  pole  prop  chain 


Wide.  Thick.  Long.    Weight.!      remarks. 


Axle  washers,  upper  skeans, ) 
nuts  No.  2,  and  chain  hook.  ) 

Burrs  for  pole  rivets 

Nuts,  No.  3 

Bolster  hooks 

Axle  bands • 

Nuts,  No.  4 

Hook  for  sling  chain 

Axle  hooks 

Pole  prop  ferrule 

Linch  pins 

Washers,  No.  3 

Bands  for  hounds  and  pole 

Brow  bands  for  naves 

Lo  wer  skean  &  stirrups, (in  part) 

Bridles 

Stirrups  and  pole  straps 

Nuts,  No.  5 

Upper  skeans 

Nuts,  No.  7 

Washers,  No.  4 

End  bands,  for  naves 

Lower  axle  skean — bodjr 

Hoisting  screw,  (in  one  piece) . . 

Washers,  No.  5 

Pole  prop  socket 

Socket  of  screw  handle 

Washers,  No.  7 

Washers  for  axle  &.  bolster  hooks 

Two  wheel  tires 

Lower  aile  skean — middle  part 


Bed  plate  for  screw 

Nave  boxes  for  two  wheels. 


Nut  for  hoisting  screw. 


In.  I  In. 
0.15  iRound 
0.2  IRound 
0.25  iRound 
0.375Round 
0.5  'Round 
0.75  I  Round 
0.875'Round 

1.  Round 
1.5  {Round 
1.75  IRound 

2.  Round 


0.375 
0.5 


1.125 

1.25 

1.25 

1.3 

1.5 

1.5 

1.5 

1.75 

1.75 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2.25 

2.25 

2.5 

2.5 

3. 

3. 

3.25 

3.5 

3.5 

4. 

4.5 

4.5 

6. 


0.375 
0.25 

0.5 

0.25 

0.625 

1.25 

0.2 

0.75 

1. 

1.5 

0.375 

0.6S5 

0.125 

0.25 

0.375 

0.5 

0.625 

0.75 

1. 

0.5 

1.25 

0.188 

0.375 

0.5 

3. 

0.188 

0.625 

2.25 

0.25 

0.375 

0.875 

0.5 


Feet. 
3.75 
0.31 
0.50 
9.06 
0.50 

89.58 
0.14 
9.91 
1. 
5.33 
0.50 

12.04 
0.16 

11.25 

0.18 
0.10 
2.33 
2.50 
3.25 
1.33 
2.50 
0.66 
0.83 
0.33 

10. 

16.33 

10. 
1.58 
4.83 
0.66 
0.66 
0.37 
4.58 

13.b2 
3.41 
3.83 
0.54 
1.25 
1. 

0.66 
2.33 

50. 
1. 


Lbs. 
0.26 
0.03 
0.08 
3.33 
0.32 
131.68 
0.28 

25.86 
5.86 

42.69 
5.23 
5.66 
0.06 

18.90 

0.17 
0.26 

12.23 
2.17 

12.28 
6.70 

18.90 
1.45 
3.04 
0.27 

16.80  i 

41.00  ! 

33.60 
6.63 

24.34 
4.43 
2.49 
3.49 
7.19 

43.52 

17.18 

115.81 

1.10 

9.18 

25.88 
2.21 

13.18 
661.00 

10.08 


•Pole  prop. 


Hammered. 


1336.82  I 


42. 
60. 


102. 


14. 


Hammered. 


Hammered. 


In  4  pieces. 


Cast  iron. 


Cast  brass. 


CHAPTER   FOURTH- 
AkTILLBR?  IMPLEMENTS  AND  C^tTIPMlBNTiB. 

"nomenclature,  dimensions,  weights. 

Rammer  Heads. 

Rammer  heads  are  made  of  ash,  maple,  birch,  beech,  elm,  gum,  or  other  toiigh 
wbo'ds;  the  head  is  bored  |  of  its  length  with  a  hole  0.25  inch  less  than  the 
diiimeter  of  the  stiafr,  which  enters  with  a  tenon.  The  staff  is  driven  into  the 
head  and  fastened  with  ajnn  of  hard  wood  0.3  inch  diameter:  the  neck  has  a 
topper  hand  0.5  inch  wide  and  0.05  inch  thick,  fastened  with  3  copper  wnls. 

Rammer  heads  for  howitzers  are  countersunk,  to  receive  the  fiizes,  in  ram- 
ming shells. 

Dimensions, 


Length. 


Body.  Neck. 


'42-po6nder  gun,  10-inch    sea  coast   howitzer,  and 

lO-inch  columbiad 

32-pounder  gun,  8-inch  sea  coast  howitzer,  and  8-inch 

coliimbiad 

24-poimder  gun 

18-pounder  gun 

12-pounder  gun,  8-inch  siege  howitzer,  24-pounder 

and  ^32-pounder  ho'^^itzers,  13-inch    and   lO-inch 

:  mortars,  (heavy,) 

6-pounder  gun,  12-pounder  field  howitzer,  lO-inch 

mortar,  (Hght,)  8-mch  mortar  and  stone  mortar. . . . 


In. 


6.4 
5.8 
5.3 


5.5 
4 


In. 


6.13 

5.6 
5.1 
4.64 


4. 
3.24 


In. 


2.5 
2.6 
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Sponge  Heads. 
Diameter,  1  inch  less  than  the  calibre  of  the  piece ;  this  is  the  size  required 
for  the  wove  woollen  sponge. 


lO-inch  columbiad. 


8-inch  columbiad . 


(  Bore 

(  Chamber . 

(  Bore..... 
\  Chamber . 


42-pounder  gun  and  10-inch  sea  coast  howitzer 

32  pounder  gun  and  d-inch  sea  coast  howitzer 

24-poundcr  gun 

18-pounder  gun 

12 -pounder  gun,  8-inch  siege  howitzer,  24-pounder  and 

32-pdr.  howitzers,  1,3-inch  and  10-inch  mortars,  (heavy) 
6-pounder  gun,  12-pounder  howitzer,   10-inch  mortar, 

(light,)  8-inch  mortar  and  stone  mortar 


Length. 


In. 

8. 
8. 

8. 
8. 

8. 
8. 
8. 
8. 

7.5 

7.5 


Diameter. 


In. 

9. 

7. 

7. 
5.4 

6.0 
5.4 

4.8 
4.3 

3.6 

2.7 


Sponge  heads  are  made  of  elm  or  poplar,  dkc.  The  head  is  bored  f  of  its 
length,  with  a  hole  0.25  inch  less  than  the  body  of  the  staff  which  is  inserted 
with  a  tenon  and  fastened  by  2  hard  wood  pins  0.3  inch  diameter. 

Sponges. 

Sponges  are  made  of  coarse,  well  twisted  woollen  yarn,  woven  into  a  warp 
of  strong  hemp  or  flax  thread ,  afler  the  manner  of  Brussels  carpet ;  the  loops 
are  0.75  inch  long. 

They  are  woven  in  webs  with  selvages  between  them,  which  being  cut,  the 
sponges  are  sewed  to  fit  formers  of  the  same  dimensions  as  the  sponge  heads. 
One  end  of  the  sponge  is  drawn  together  with  strong  twine  and  a  tuft  of  wool- 
len yarn  is  inserted  at  the  centre  of  the  gather  or  folds;  a  circular  piece  of  strong 
canvass  is  stitched  inside  of  the  bottom ;  the  other  end,  after  receiving  the 
sponge  head,  is  nailed  to  it  around  the  staff  with  6  copper  natis,  ]  inch  long;  3 
copper  nails  should  also  be  driven  into  the  bottom  of  the  sponge,  to  secure  it  to 
the  head. 

Similar  sponges  are  made  by  working  the  yarn  with  needles  into  canvass 
bags,  but  the  wove  sponges  are  equally  good  and^Iess  expensive. 

Sponges  are  likewise  made  of  sheep  skin  alum-dressed,  with  the  wool  on ; 
but  they  are  inferior  to  those  made  of  yarn. 

For  dimensions  of  sponges,  see  Table  of  sponge  heads. 
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Sponge  Covers. 

They  are  made  of  Russia  duck  or  canvass,  painted  the  same  color  as  the  gun 
carriage. 

The  lengths  are : 

For  the    6-pounder  sponge 9  inches. 

*<      12-pounder  and  18-pounder  sponge 11      ** 

"     24-pounder,  32pounder,  and  42-pounder  sponge. . .  12      " 
The  interior  diameter  is  equal  to  the  calibre  of  the  piece.    A  hem  0.5  inch 
wide  around  the  top,  receives  a  cord^.'H  inch  dianieter,  by  which  the  mouth  is 
drawn  together  and  tied  around  the  sponge  staff:  a  loop  of  canvass  0.75  inch 
wide  is  sewed  on  the  end  of  the  cover,  to  draw  it  off  by. 

The  covers  are  marked  in  white,  with  the  calibre  of  the  gun. 

Ladle  Heads, 


DIMENSIONS. 


42-pdr, 


32-pdr. 


24-pdr. 


18-pdr. 


12-pdr. 


Whole  length % 

C  Above  the  shoulder. 

Diameters.  <  Below  the  shoulder. 

^Neck 


In. 

7. 

6.7 
6.6 
3. 


In. 

6.4 

6.1 

6. 

3. 


In. 

5.8 

5.5 
5.4 
3. 


In. 
5.3 

5. 

4.9 
3. 


In. 

4.6 

4.3 
4.2 
2.5 


Ladle  heads  are  made  of  the  same  kinds  of  wood,  and  are  fastened  to  the  staves 
in  the  same  manner,  as  rammer  l^eads. 

Rammer,  ladle,  and  sponge  heads  should  be  saturated,  when  new,  with  lin- 
seed oil,  to  prevent  spUtting  from  alternate  wetting  and  drying  in  service. 

Ladles, 
Ladles  are  used  for  siege,  garrison,  and  seaH:oast  guns  only.    They  are  made 
of  sheet  copper,  No.  18. 


DIMENSIONS. 


42-pdr. 


32-pdr. 


24-pdr. 


18-pdr. 


12-pdr. 


Whole  length 

Length  of  band,  developed 

Width  of  scoop,  developed 

Width  of  band,  (included  in  whole 
length) 


In. 

16.5 

20.75 

14. 

2.5 


In. 

15.35 

18.85 
12.8 

2.5 


In. 

14.1 

16.95 

11.6 

2.5 


In. 

13.1 
15.4 
10.6 

2.5 


In. 

11.2 

13.2 

9.2 

2.0 
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Towards  the  mouth  of  the  ladle  the  copper  is  spread  a  little,  so  as  to  increase 
the  diameter  of  the  ladle  0.3  inch:  the  corners  are  rounded  with  a  radios  of 
Irom  2  inches  to  3.5  inches.  To  stiflfen  the  ladle,  the  copper  is  planished,  after 
being  bent  and  brazed.  The  ladle  is  attached  to  the  head  by  6  to  10  eoppertiAb, 
1  inch  long,  driven  in  two  rows  around  the  body,  about  1  inch  apart. 

Worms. 


]>mBMSl0KS. 


Length  of  socket  and  neck 

I«ength  of  one  branch  from  neck  to  point,  (developed)  . . . 

Depth  of  socket .* 

£xtek>ior  diameter  of  socket  at  top 

Diameter  of  neck • 

Thickness  of  the  iron  of  the  socket 

Diameter  of  branches  at  the  neck,  (tapering  to  a  point). . . 

Length  of  socket  and  worm,  complete 

Diameter  of  worm  complete,  (exterior  circle) 

C  Lenffth 

Size  of  iron  for  wofms. .  <  Width 

(  Thickness 

Weight  of  worm lbs. 


The  staff  is  pointed  to  fit  the  conical  form  of  the  soiiket,  driven  in  hard  and 
fastened  by  aironrivels  0.25  inch  diameter. 

Stnnes. 

Staves  for  implements  are  made  of  tough  ash. 

The  diameter  of  the  tenon  is  0.25  inch  less  than  that  of  the  staff-,  its  length, 
f  of  that  of  the  head  into  which  it  is  inserted. 

For  field  gtms,  field  and  siege  howitzers  and  mortars,  the  rammer  and  sponge 
heads  are  on  the  same  staff;  for  other  pieces,  on  separate  staves. 

For  the  coehorn  mortar,  the  body  of  the  staff  forms  the  rammer  and  sponge 
htfad. 
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Pimmsions  of  Stat>es  for  Implements. 


c 

(5 

LENGTH,   INCLUDING   TENONS. 

KIND. 

^1 

4Q'-i>ounder aea  coast ffun ......•■•• 

In. 

1.75 
1.75 
1.75 
1.75 
1.75 

1.75 
1.75 

1.75 
1.75 

1.75 
1.75 

1.5 
1..5 

1.5 

1.5 
1.5 

1.5 
1.5 

In. 

125.33 
125.33 
125.33 
125.33 
125.5 

115.33 
125.33 

115.33 
125.33 

125.33 
105.33 

In. 

125.66 
125  .€6 
126.07 
126.23 
126.17 

1 125,66 

\  125.86 

125.66 
105.86 

In. 

111. €6 
113.01 
113.47 
115.43 
117.36 

In. 
123. 

82.3 

67.5 

o2*pounder  jsea  coast  gun.  ••••••••• 

5M-poun4er  si^  and  gancison  gun. . 
18-pounder  siege  and  garrison  gun. . 
12-pounder  siege  and  garrison  gun. . 

10.::>chcoIumbiad..j^g--^V.::: 

Wnchcolumbiad..|Bo«^^-... 

10-inch  sea  coast  howitzer 

8-inch  sea  coast  howitzqr 

8-inch  sieffe  howitzer 

51.67 
75  .€7 

91.67 

73.17 
39.67 

30.17 
18. 

24-pounder  casemate  liowitzer 

12-pounder  field  gun  ;  32-pounder  <& 

24-pound er  field  howitzers 

6-pounder  field  gun,  and  12-pounder 

field  howitzer 

13-inch  and  10-inch  heavy  inortars. . 

10-inch  light  mortar;  6-inch  mortar, 

fuid  stone  mortar ..........•.•• 

24-pounder  coehom  mortar 

For  other  cannon  than  those  of  the  patterns  described  in  Chap.  1  staves  may 
be  made  of  such  a  length  that  the  finished  iniplement  shall  be  18  inches  longer 
than  the  bore  of  the  piece. 
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Lengths  and  weights  of  Finished  Implements. 


In.    !  Lbs.     Lbs.     Lbs.      Lbs. 


42-pounder  sea  coast  gun 138. 

32-pounder  sea  coast  gun 128. 

24-pounder  siege  and  garrison  gun 128. 

18-pounder  siege  and  garrison  gun 123. 

12-pounder  siege  and  garrison  gun 128. 

(  Sponge  for  bore 118. 

10-in.  columbiad.  <  Sponge  for  chamber. .   128. 
(  Riimmer 128. 

C  Sponge  for  bore 118. 

8-in.  columbiad  <  Sponge  for  chamber. .   128. 
(Rammer 128. 

10-inch  sea  coast  howitzer 128. 

8-inch  sea  coast  howitzer 128. 

8-inch  siege  howitzer 56. 

24-pounder  casemate  howitzer >  80. 

12-pr.  field  gun;  32.pr.  and  \  ^PTrfltr"*     Q^ 

W.fifidhowiLr...j^----  I?: 

>pr.  field  gun,  and  12-pr.  \  ^^^^^J^lf"    ^^ 
fie'dl^ow^tzer •  •  •  j  w'rmT.:  ;  ?2; 

13-inch  and  10-inch  heavy  mortars '  44. 

10-inch  light,  8-inch  and  stone  mortars.  .34. 
24-pounder  coehorn  mortar <  18 . 


Plank  for  100  Implement  Staves, 


Siege  and  garrison 

Field....  S%sst:: 


17 
17 
17 


DIMENSIONS. 


Width. 


In. 

14. 

12.5 

12.5 


Thick- 
ness. 


In. 

2. 

1.75 

1.75 


Length. 


In. 

132 
102 

84 


CONTENTS. 


Each 
plank. 


Sup.  ft. 

25.66 
15.49 
12.76 


Total. 


Sup.  ft. 

436.22 
263.33 
216.92 
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Bills  of  timber  for  100  Implement  Heads, 


42-pounder. 
32-pounder. 
24-pounder. 
18-pounder. 
12-pounder. 
6- pounder. 


RAMMER  HEADS. 


CO 


t 


In. 

6.625! 

6.125 

5.75  I 

5.125; 

4.5 

3.75 


Feet, 

66 
60 
53 
50 
50 
40 


O 


SPONGE  HEADS. 


Sup.  ft. 

241.40 

187.58 
146. 02| 
109.44 

84.37 
46.87: 


!    In. 

6.5 

6. 

5.25 

4.75 

4.125 

3.25 


O 


Feet. 

72, 

72 

72 

72 

68 

68 


LADLE  HEADS. 


I  " 


^ 


ISup.ft. 
I  \' 

i253.5  „ 
216.0  ' 
1165.37, 
1135.37 
I  96.421 
i  59.05: 


In. 

7.25 

6.5 

6. 

5.5 

4.75 


Feet. 

66 
60 
53 
50 
50 


Sup.  ft. 

'289.09 
'211.25 
159.0 
126. 04i 
94.011 


Handspikes, 

Trail  handspike,  for  field  carriages ;  (hickory,  young  oak ;)  whole  length 
53  inches — the  Im^e  end  rounded,  diameter  2.2  inches;  largest  diameter  3 
inches — the  small  end^  diameter  1.5  inch — ^the  stop,  iron,  projecting  0.3  inch; 
distance  from  the  large  end  to  the  farthest  side  of  the  stop  9  inches ;  the  stem 
clinched  in  the  wood  and  filed  down  smooth — the  strap,  iron,  fastened  by  1 
rivet;  the  middle  of  it  9  inches  from  the  smKlll  end — the  rtfig-,  round  iron,  1.5 
inch  diameter. 

Man(eutrin6  handspike,  for  garrison  and  sea  coast  carriages  and  for  gins, 
(hickory,  young  oak.)  Whole  length  66  inches;  length  of  the  square  19 
inches ;  chcanfered  part  (8  square)  12  inches ;  the  remainder  round.  Diameter 
at  the  upper  end  1 .8  inch — upper  end  of  the  square,  3  inches — lower  end,  2.36 
inches.  For  siege  service  and  other  heavy  work,  the  handspike  is  made  84 
inches  long — ^weight  12  lbs. 

Shod  handspike.  Upper  end  1.75  inch  diameter;  the  lower  end  of  the 
round  part,  2.5  inches — square  2.5  inches  by  3  inches.  The  end  rounded  on 
one  side,  and  shod  with  an  iron  shoe  fastened  with  3  rivets.  Length  of  round 
part  4  feet — square  14  inches.  It  is  particularly  useful  in  the  service  of  mortars 
and  of  casemate  and  barbette  carriages. 

Truck  handspike,  for  casemate  carriages,  (wrought  iron ;)  whole  length  42 
inches— |H>ifU,  conical,  4  inches ;  hody,  cylindrical,  12  inches  ;  the  handle  round. 
Diameter  at  the  ends  1 . 1  inch — body  1 .4  inch. 

Roller  handspike,  for  casemate  carriages.  It  is  made  of  1  inch  round  iron ; 
tht  point  conical,  1.5  inch  long,  tapered  to  0.85  inch  diameter— whole  length 
34  inches. 
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^^ 
Linstock  ;  (ash  or  oak  ;)  length  of  wood  31.5  inches — diameter  of  head  1 .5 

inch — n  hole  0.75  inch  diameter  1.5  inch  below  the  top;  the  lower  end  pointed 

and  shod  with  iron. 

Port-fire  stock.  The  porl-fire  socket  made  of  cast  brass  2.75  inches  long ; 
socket  0.75  inch  diameter,  with  a  circular  plate  in  the  bottom ;  a  stud  at  the  top 
for  a  thumb  screw ;  1 .25  inch  of  the  lower  part  forms  the  stock  socket,  in  which 
the  stock  is  secured  with  1  rivet — the  thumb-screw^  to  hold  the  port-fire,  the  end 
riveted  inside ;  the  hook,  8  inches  from  the  top,  to  hang  in  the  loop  of  the  port- 
fire case — the  stock  (ash  or  oak)  22.5  inches  long;  diameter  1  inch.  Whole 
length  24  inches. 

Pass  box,  (white  pine,  0.75  inch  thick) — interior  dimensions  7  inches 
square  by  14  inches  long ;  one  side  turns  on  2  hinges,  and  is  fastened  with  a 
brass  hook  and  a  staple — a  wooden  handle  is  set  diagonally  on  one  end. 

BuDOB  BARREL,  for  use  ^n  forts  and  batteries;  staves  (oak)  0.4  inch  thick — 
bottom  (oak)  in  1  or  2  pieces,  0.4  inch  thick — A  hoops  (sheet  copper,  No.  18) 
48  inches  long,  1 . 1  inch  wide,  and  confined  to  the  barrel  each  by  5  rivets  0.2  inch 
thick ;  they  are  joined  by  2  rivets,  or  brazed  together — height  of  barrel,  20 
inches ;  exterior  diameter  at  ends,  13  inches ;  at  bilge,  15  inches — cover  (bag 
leather)  18  inches  high  and  40  inches  wide,  secured  to  the  barrel  under  the  upper 
hoop  by  5  nails,  and  by  the  5  rivets  through  the  hoop — 2  cords  0.6  inch  thick, 
6  feet  long,  passing  through  holes  in  the  cover  at  1.5  inch  from  the  top,  to  draw 
the  mouth  together;  the  ends  of  the  cords  pass  through  a  cap  or  hood  9  inches 
deep,  sliding  on  the  cords. 

Gunner's  havresack  :  (bag  leather,)  2  sides  13  inches  high,  13  inches  wide  at 
bottom,  14  inches  at  top  of  flap — end  and  bottom  gussets  5  inches  wide— ^^  8 
inches  deep,  with  a  strap  7  inches  long  passing  through  a  buckle  sewed  to  the 
front  side — shoulder  belt  1.5  inch  wide,  one  part  12  inches  long,  witli  a  buckle 
and  loop;  the  other,  36  inches  long. 

Port-fire  case:  (sole  leather,)  to  contain  12  port-fires;  length  of  case  15.6 
inches;  interior  diameter  2.75  inches — cover  5.8  inches  high,  with  two  <oopr 
for  the  belt— 1  loop  on  the  cover  and  1  on  the  case,  for  port-fir^  stock— 6ett,  1 
inch  wide  with  a  buckle  and  strap  like  that  of  the  haversack,  and  a  pocket  for  the 
port-fire  cutters ;  length  of  bng  strap  55  inches,  short  strap  28  inches ;  the  straps 
M^  Mwed  on  the  case  so  as  to  be  below  the  top  when  the  case  is  empty. 

TvBB  POUCH :  the  sides  4.25  inches  high,  7.25  inches  long'^2  ends  0.9  inch 
wi^  nt  bottom,  2  inches  at  top— the  inner  eover^— the  Jiap,  8  inches  deep,  with 
itM  i#<<^  Rnd  brass  buUon  attached  to  the  bottom  of  the  pouch — 2  loops  for  the 
h^ik  \,i>  ^MAM  through — the  belt,  1.37  inch  wide  and  42  inches  long,  with  a  bu6kle  ' 
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and  loop  at  one  end.  The  priming  wire  and  gunner's  gimlet  are  carried  with 
the  tube  pouch  in  the  loops,  attached  by  a  twine,  or  in  small  loops  on  the  inside 
of  the  flap. 

Priming  horn  :  the  horn  about  13  inches  long,  3  inches  diameter  at  the  bot- 
tom^and  1  inch  at  the  neck — the  bottom  (poplar  or  ash)  1  inch  thick,  hollowed 
out  on  the  exterior  for  the  convenience  of  filling,  having  a  hole  0.75  inch  diam- 
eter, with  a  screw  p/iig  in  the  centre — the  stopper,  a  conical  piece  of  wood,  mean 
diameter,  0.4  inch.  Instead  of  the  stopper  the  horn  may  hsLve  a,  hrms  moiUk 
piepCy  closed  by  a  valve,  which  is  held  fast  by  a  spring.  The  strap  (leather) 
1  inch  wide  and  48  inches  long,  sewed  to  the  neck  of  the  screw  plug  in  the  bot- 
tom, and  to  the  neck  of  the  horn,  or  to  a  ring  on  the  brass  mouth  piece.  The 
horn  should  contain  at  least  1  lb.  of  powder. 

Priming  wire:  iron  wire  0.175  inch  diameter,  formed  with  a  ring  2  inches 
diameter  at  the  head,  and  pointed ;  length  of  stem,  for  siege  and  garrison  guns, 
14  inches  ;  length  for  field  guns,  8  inches. 
Gunner's  gimlet,  like  the'priming  wire,  terminating  in  a  gimlet  point. 
Vent  PUNCH  :  the  body  (steel  wire)  0.175  inch  diameter,  4.3  inches  long — 
head  OAT 5  inch  thick,  1  inch  octagonal,  with  a  hole  0.2  inch  diameter  in  the 
middle. 

Thuibstall  :  (buckskin,)  cushion,  stuffed  with  hair,  2.5  inches  long,  1  inch 
thick — the  strap  3  inches  long — the  strir^  12  inches. 

PoRT-FiRE  CUTTER!  blodcs  (stccl)  2.37  iuchcs  long,  with  a  notch  1  inch  long 
and  0.4  inch  deep  in  one  of  them,  1  inch  from  the  joint — handles  with  bows  2 
inches  by  1  inch — whole  length  7  inches. 

Tangent  scale  :  (sheet  brass,  No.  13,)  Jlanch  0.5  inch  wide,  cut  to  fit  the 
base  ring  of  the  piece ;  upper  edjge  cut  into  notches  for  each  |  degree  elevution. 

Table  of  Tangent  Scales  for  Field  Guns  and  Howitzers. 


Guys.. 

1 

aOWITSIftRS. 

6-pdr. 

12-pdr. 

12-pdr. 

24pdr. 

32-pdr. 

In. 

In. 

In. 

In. 

In. 

lO  15' 

2° 

30 

40 

0.256 
1.025 
2.051 
3.077 

0.333 
1.334 
2.670 
4.006 

0.252 
0.945 
1.870 
2.791 

0.289 
1.138 
2.271 
3.400 

0.331 
1.310 
2.618 
3.920 
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Pbnddlum  HAUS8B ;  or  tangent  scale. 

The  scale  is  made  of  sheet  brass  No.  13.  At  the  lower  end  is  a  brass  bulb, 
fiUed  with  lead.  The  slider  is  of  thin  brass,  and  is  retained  in  any  desired  po- 
sition on  the  scale  by  means  of  a  brass  set  screw  with  a  milled  head.  The 
scale  is  passed  through  a  slit  in  a  piece  of  steel,  with  which  it  is  connected  by  a 
brass  screw,  forming  a  pivot  on  which  the  scale  can  vibrate  laterally;  this  slit 
is  made  long  enough  to  allow  the  scale  to  take  a  vertical  position  in  any  ordi- 
nary cases  of  inequality  of  the  ground  on  which  the  wheels  of  the  carriage  may 
stand.  The  ends  of  this  piece  of  steel  form  two  journals,  by  means  of  which 
the  scale  is  supported  on  the  seat  attached  to  the  gun,  and  is  at  liberty  to  vibrate 
in  the  direction  of  the  axis  of  the  piece. 

The  seat  is  of  iron,  and  is  fastened  to  the  base  of  the  breech  by  3  screws,  in 
such  a  manner  that  the  centres  of  the  two  journal  notches  shall  be  at  a  distance 
from  the  axis  equal  to  the  radius  of  the  base  ring. 

A  muzzle  sights  of  iron,  is  screwed  into  the  swell  of  the  muzzle  of  guns,  or 
into  the  middle  of  the  muzzle  ring  of  howitzers.  The  height  of  this  sight  is 
equal  to  the  dispart  of  the  piece,  so  that  a  line  from  the  top  of  the  muzzle  sight 
to  the  pivot  of  the  tangent  scale  is  parallel  to  the  axis  of  the  piece;  consequent- 
ly, the  vertical  plane  of  sight  passing  through  the  centre  line  of  the  scale  and 
the  top  of  the  muzzle  sight,  will  be  cdso  parallel  to  the  axis,  in  any  position  of 
the  piece;  the  tangent  scale  will,  therefore,  always  indicate  correctly  the  angle 
which  the  plane  of  sight  makes  with  the  axis. 

The  seat  for  suspending  the  hausse  on  the  gun  is  adapted  to  each  piece, 
according  to  the  varying  inclination  of  the  base  of  the  breech  to  the  axis.  The 
hausse,  the  seat  and  the  muzzle  sight,  are  marked  for  the  kind  of  gun  to  which 
they  belong.  The  hausse,  when  not  in  use,  is  carried  in  a  leather  pouch  sus- 
pended to  a  shoulder  strap. 

The  graduations  on  the  scale  are  the  tangents  of  each  quarter  of  a  degree,  to 
a  radius  equal  to  the  distance  between  the  muzzle  sight  and  the  centre  of  the 
journal  notches,  which  are,  in  all  cases,  one  inch  in  rear  of  the  base  ring. 
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TVmgeni  scales  for  Pendulum  Hausses  for  field  guns  and  howiizers. 


FOR  GVKS. 

FOR  HOWITZERS. 

,6.pdr. 

12-pdr. 

12-pdr. 

24-pdr. 

32-pdr.. 

Sadiuflof)' 
base  ring  ) 
Dispart . . . 

In. 
5.15 
1.025 

In. 
6.5 
1.33 

In. 
5.0 
0.9 

In. 
6.0 
1.125 

In. 
6.9 
1.3 

Height  of  muzzle 
sight. 

Tang.    lO 
20 
30 
40 
50 

1.042 
2.084 
3.124 
4.164 
5.203 

i.349 
2.698 
4.046 
5.392 
6.737 

0.931 
1.862 
2.792 
3.722 
4.650 

1.138 
2.275 
3.412 
4.548 
5.683 

1.310 
2.621 
3.933 
5.248 
6.566 

Gunner's  perpendicular.  This  is  made  of  sheet  brass ;  the  lower  part  is  cut 
in  the  form  of  a  crescent,  the  points  of  which  are  made  of  steel ;  a  small  spirit 
level  is  fastened  to  one  side  of  the  plate,  parallel  to  the  line  joining  the  points  of 
the  crescent,  and  a  slider  is  fastened  to  the  same  side  of  the  plate,  perpendicular 
to  the  axis  of  the  level.  The  instrument  is  useful  in  marking  the  points  of 
sight  on  siege  guns  and  mortars,  when  the  platform  is  not  perfectly  level. 

Cannon  lock.    Hidden's  patent^ 

The  seat  is  of  cast  brass;  it  is  attached  to  the  gun,  on  the  lefl  sidfe  of  the  vent, 
by  means  of  two  steel  steady  pins  and  one  screw  pint  if  the  gun  has  no  lock 
jnece;  a  small  brass  roller  is  set  into  the  rear  end  of  the  seat  fbr  the  lanyard  to 
pass  roimd. 

The  hammer  is  of  brass,  with  a  cone  of  hardened  steel  screwed  into  the  head, 
and  fastened  by  a  rivet;  the  hole  for  the  pin  on  which  the  hammer  turns  is  ob- 
kmg,  so  that  the  head  of  the  hammer  is  drawn  back  by  the  same  pull  of  the 
lanyard  which  causes  it  first  to  strike  the  primer  on  the  vent. 

The  lanyard  is  a  piece  of  sash  cord  .25  in.  thick  and  6  feet  long ;  one  end  is 
seeured  to  the  shank  of  the  hammer  by  a  knot;  the  other  end  carries  an 
iron  toggle,  which  serves  for  a  handle,  and  also  for  a  wrench  to  turn  the  screw 
"pin  that  fastens  the  lock  to  the  gun. 

For  guns  that  have  lock  pieces,  the  seat  of  the  lock  is  made  with  a  flanch  to 
fit  the  side  of  the  lock  piece,  to  which  it  is  fastened  by  two  holts,  with  thumb 
nwtAt 

Look  oovbr.  It  is  made  of  blftck  bridle  or  harness  leather.  The  cap  which 
th^  lock  is  7  in.  long,  3:  in«  wide,  alid  3  in.  high.  Two  bittets  and  twtt 
8 
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bwkU  straps,  wUh  black  buckles,  fasten  it  on  the  gun;  the  length  of  the  straps 
being  proportioned  to  the  diameter  of  the  piece. 

Vent  cover,  for  field  pieces  without  locks;  (leather)  6  inches  long,  4  inches 
wide,  with  &  copper  pin  riveted  to  it,  0.175  inch  diameter,  and  2  inches  long — H 
straps,  1  inch  wide,  with  buckles.  The  length  of  the  strap  varies  with  the  size 
of  the  piece.    In  permanent  batteries  sheet  lead  may  be  used  for  vent  covers. 

Fuze  setter;  (brass)  the  handle,  upper  end  slightly  rounded — the  cup  2.1 
inches  diameter;  depth  0.3  inch.     Whole  length  5  to  6  inches. 

Fuze  mallet;  (dogwood  or  oak)  in  one  piece;  head  5.5  inches  long,  4 
inches  diameter — handle  7.5  inches  long,  1.25  inch  diameter. 

Fuze  saw  ;  (tenon  saw,)  10  inch  blade. 

Fuze  rasp;  12 inch  wood  rasp. 

Fuze  auger,  for  boring  out  the  composition  to  any  required  depth :  bit  0.2 
inch  diameter  sliding  in  a  brass  socket  graduated  to  lOths  of  an  inch,  and  held 
by  a  thumb  screw  in  the  side — handle,  of  hard  wood. 

Fuze  gimlet;  common  gimlet  0.2:  used  for  boring  across  the  composition 
instead  of  sawing  off  the  fuze. 

Shbcl-plug  screw  ;  (iron)  stem  3  inches  long,  cut  with  a  deep,  sharp  thread 
— eye  2  inches  diameter. 

Fuze-plug  reamer.  A  conical  steel  reamer,  for  reaming  the  holes  for  paper 
uzes,  in  the  wooden  fuze  plugs. 

Fuze  extractor.  The  inner  screw  and  its  stem  are  made  of  steel,  and  rivet- 
ed into  the  handle,  which  is  of  iron.  The  stem  is  contained  in  a  hollow  screw  of 
steel,  which  is  worked  up  and  down  by  means  of  an  iron  ntU  with  two  handles; 
the  screw  being  prevented  from  turning  by  a  slot  and  &featlier  in  the  frame;  the 
nut  is  kept  in  place  by  4  iron  set  screws,  the  points  of  which  enter  into  a  groove 
in  the  nut.    The  frame  is  of  cast  brass. 

In  using  this  fuze  extractor,  the  inner  stem  is  screwed  into  the  fuze  or  plug 
to  be  extracted,  by  means  of  the  upper  handle,  and  it  is  lifted  out  by  turning 
the  nut  of  the  hollow  screw. 

Gunner's  pincers.  Made  of  iron,  with  steel  jaws  1  inch  wide ;  whole  length 
10.5  inches. 

Gunner's  callipers.  Made  of  sheet  brass,  with  steel  points.  The  grado' 
ations  show  the  diameters  of  guns  and  of  shot,  linear  inches,  degrees  of  the 
circle,  &c. 

Gunner's  Q,uadrant  ;  (wood)  a  graduated  quadrant  of  6  inches  radius  at- 
tached to  a  rule  23.5  inches  long.  It  hBBa.plumb  line  and  bob,  which  are  car- 
ried, when  not  in  use,  in  a  hole  in  the  end  of  the  nile,  covered  by  a  brass  plate. 
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Maul,  for  driving  pickets;  head  (elm  or  hickory)  6  inches  diameter,  8  inches 
long — handle  (ash)  1§  inch  diameter,  24  inches  long,  with  an  iron  band  on  each 
end,  1  inch  wide,  |  inch  thick. 

Pointing  wire,  for  mortars;  (iron  wire  No.  7)  20  inches  long. 

Q,uoiN  for  siege  mortars;  (oak)  length  19.5  inches;  height  7.85  inches ;  han- 
dle, 6  inches  long. 

Chock  for  casemate  carriage;  small  wedge  with  a  handle  on  one  side. 

Plummet,  (or  mortars — line  and  bob. 

Scraper,  for  do.;  (iron)  handle  0.5  inch  by  0.3  inch  square,  27  inches  long — 
one  end  formed  like  a  spoony  the  other,  a  scraper. 

Spatula,  for  mortars  ;  (ash  or  hickory,)  handle  16.5  inches  long — blade  6 
inches — square  end  3  inches  long. 

Splints;  (white  pine)  6  inches  long,  0.25  inch  thick  at  the  large  end,  1  inch 
wide. 

Wiper,  for  the  chambers  of  mortars;  tow  cloth,  1  yard  square. 

Gunner^s  sleeve,  for  mortars ;  (serge  or  flannel.) 

Basket,  for  mortar  implements—  of  strong  wicker  work,  18  inches  in  diame- 
ter ,  12  inches  deep. 

Tarpaulins  are  made  of  two  sizes  :  lai*ge,  15  feet  by  12  feet ;  small,  5  feet 
square.     For  the  manner  of  painting  them,  see  Chapter' VII. 

ToMPiONS,  for  8-inch  siege  howitzers  and  mortars,  and  10-inch  mortar. 

Broom,  for  mortar  batteries,  (hickory  or  birch.) 

Shell  hooks  ;  (iron)  2  branches  0.5  inch  diameter,  in  shape  of  an  S,  joined 
by  a  rivet;  upper  end  of  the  branches  connected  by  2  small  rings^  1.25  inch 
diameter,  and  1  laa^e  ring  3 . 4  inches  diameter :  straight  points,  to  insert  into  the 
ears  of  the  shell  0.5  inch  diameter,  0.75  inch  long — ^whole  length  of  branches 
12.48  inches. 

Tow  hook;  (iron,)  handle  0.4  inch  diameter,  13  inches  long;  hook  1  inch — 
the  other  end  forms  a  hammer  0.6  inch  diameter,  2  inches  long. 

Used  for  unpacking  ammunition  chests. 

Funnel,  for  filling  shells;  (copper  or  tin,)  diameter  of /tinned  3.3  inches — 
diameter  of  pipe  0.7  inch — length  of  pipe  2  inches. 

Powder  measures.  They  are  made  of  sheet  copper,  from  No.  16  to  No. 
20.  The  bottom  is  made  with  a  flanch  .1  inch  deep,  turned  downwards,  and  it 
is  brazed  or  soldered  to  the  sides. 
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Interior  dimermons  of  cylindrical  Powder  Measures. 


1    Conienta. 
Lbs.  oz. 

Diameter 
and  height,  i 

!    I-    i 

CJontents. 

Diameter 
and  height 

Lbs.  oz. 

Id. 

0    1 

!        1.337      ; 

2    0 

4.240 

0    2 

1.685 

2    8 

4.571 

0    4 

2.122      1 

3    0 

4.857 

0    8 

2.673 

4    0 

5.346 

1    0 

3.368      t 

4    8 

5.560 

!        1    4 

3.628 

6    0 

6.120 

1    8 

3.855      , 

8    0 

6.736 

Prolonge;  3.5  indi  hemp  rope  of  4  strands;  on  one  end,  a  toggle  and 3 
round  links  in  a  thimble — on  the  other  end,  a  hook  and  thimble — from  the  end  of 
the  hook  to  the  centre  of  1st  ring,  31  inches ;  from  centre  of  1st  to  centre  of 
fid  ring,  8  feet ;  from  centre  of  2d  ring  to  end  of  toggle,  16  feet.  Whole  length 
of  prolonge  26  feet  7  inches — the  toggle  of  round  iron  0.75  inch  diameter,  7.5 
inches  long,  with  an  eye  in  the  centre — toggle Hngs  of  0.5  inch  round  iron  ;  the 
ring  that  enters  the  thimble  is  3  inches,  the  other  two  2.75  inches  exterior 
diameter — hook  5.5  inches  long;  eye  of  0.5  inch  round  iron,  exterior  diameter 
2.5  inches  ;  body  of  hook  0.75  inch  diameter,  tapering  to  a  point — thimbles  1.1 
inch  interior  diameter— proiong-e  rttigps  of  0.6  inch  round  iron,  4.5  by  3.5  inches; 
the  concave  flattened  part  that  is  lashed  to  the  rope  is  2  inches  long,  lashed  with 
marline. 

Sponge  bucket,  for  field  gun  carriages.  It  is  made  of  sheet  iron,  No.  13; 
the  top  and  bottom  are  turned  over  the  sides,  and  fastened  each  by  four  rivets. 
Diameter  7.8  inches;  height  9  inches. 

The  float  is  of  wood,  fastened  by  two  rivets  to  a  cross  bar ;  it  is  put  in  before 
the^op  is  fastened  on.  The  handle  of  the  float  is  fisistened  to  it  with  two  rivets, 
and  it  is  connected  with  the  bail  of  the  bucket  by  a  cAotn.  The  bail  is  fastened 
to  the  bucket  by  two  ears,  each  held  by  three  rvoets.  A  toggle,  which  is  fastened 
to  the  bail  by  two  links  and  a  swivel,  serves  to  attach  the  bucket  to  the  eye  of 
the  axle  strap  on  the  gun  carriage. 

Tar  bockbt.  The  bucket  is  made  of  sheet  iron,  No.  13,  like  the  sponge 
bucket.  The  cover  is  fastened  to^the  top  by  a  rivet  on  which  it  turns,  and  it  is 
kept  closed  by  shutting  over  a  stud  riveted  into  the  topi  The  ears  are  fastened 
to  the  bucket  each  by  three  rivets;  a  ring,  for  suspending  the  bucket  on  its  hook, 
is  connected  with  the  ears  by  two  chains.  Diameter  of  bucket  7 .2  inches;  height 
8  inches. 
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Water  bucket,  for  the  travelling  forge.  The  staves  and  the  bottom  are  of 
oak ;  there  are  sixteen  staves,  and  the  bottom  is  made  of  not  more  than  two 
pieces.  Three  hoopSy  made  of  hoop  iron,  No.  16  ;  each  hoop  Is  joined  together 
"with  two  rivets.  No.  1,  and  fastened  to  the  bucket  with  two  rivets.  Two  ears  let 
into  the  sides,  and  fastened  each  by  one  rivet.  The  hail  has  a  link  connected 
yjviih  it  by  ti swivel.  Diameter  at  top  11  inches;  bottom  10.25  inches;  height 
11  inches. 

Water  bucket,  for  garrison  service.  It  is  made  in  a  similar  manner  with 
the  preceding,  except  that  the  bail  has  no  link  and  swivel  attached  to  it.  Diam- 
eter at  top  10.25  inches ;  bottom,  13.5  inches  ;  height  11  inches. 

Watering  bucket,  for  field  service,  made  of  sole  leather.  The  bottom  is 
of  two  thicknesses,  fastened  to  each  other  with  25  copper  rivets,  and  to  the  sides 
with  61  rivets;  the  side  seams  fastened  with  28  rivets^  all  0.5  inch  long.  A  rim 
of  Bheet  copper^  No.  24,  is  fastened  on  the  upper  edge  with  14  copper  rivets; 
2  ears  for  the  bail,  fastened  each  with  4  rivets,  0 .62  inch  long.  The  bail  is  of  round 
iron  0.&  inch  thick.  Interior  diameter  of  the  bucket  at  top  12  inches  ;  at  bot- 
tom, 10  inches ;  height  9  inches. 

Shovel — bUide  sheet  iron,  pointed  with  steel — length  12  inches  ;  width  10.5 
inches — handle  (ash)  1.5  inch  thick  at  bottom,  and  1.25  inch  at  top  ;  length  45 
inches — ring,  1.5  inch  diameter,  secured  by  a  strap  to  the  handle  at  9  inches 
from  the  upper  end. 

Pickaxe;  iron,  pointed  at  both  ends  with  steel — ^length  of  each  blade  6.5 
inches;  width  of  edge  of  axe  3  inches — handle  (hickory)  about  1.5  inch  by 
1 .25  inch,  and  30  inches  long. 

Felling  AXE — blade  with  steel  edge,  length  7.25  inches;  width  of  top  3.5 
inches,  of  edge  4.75  inches ;  thickness  at  top  0.75  inch,  at  the  eye  1 .25  inch ; 
size  of  the  eye  2.25  inches  by  0.75  inch — handle  (hickory)  27  inches  long. 

Hand  bill,  or  bill  hook  ;  (iron  with  steel  edges) — blade,  whole  length  8.25 
inches;  width  in  the  middle  3  inches,  near  the  shank  2.7  inches;  thickness 
0.525  inch — hook  I  inch  long — shank  8  inches  long — handle  (hickory)  7.5  inches 
long. 

Drag  rope  ;  4  inch  rope  28  feet  long,  with  a  thimble  worked  in  a  loop  at  one 
end,  and  a  thimble  and  hook  at  the  other  end — 6  handles,  wood,  12  inches  long, 
1.5  inch  in  diameter,  fastened  in  the  rope  at  the  distance  of  4  feet  apart,  and  at 
the  same  distance  from  the  ends  of  the  rope. 

Men^s  harness  ;  4  inch  rope  18  feet  long,  with  thimbles  and  a  hook  like  the 
drag  rope — instead  of  handles,  10  loops  made  of  strips. of  bag  leather  5  feet 
long,  2.75  inches  wide,  are  fastened  to  the  rope  in  pairs,  each  pair  being  secored 
in  place  by  two  knots  worked  on  the  rope ;  the  first  pair  of  loops  at  3  feet  from 
he  hook ;  the  others,  at  a  distance  of  3|  feet  apart. 
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Screw  jack;  for  field  service.  The  standi  (cast  iron;)  the  hoisting  screw; 
the  nut;  2  handles;  the  cap  plaUy  fastened  on  the  top  of  the  stand  by  4  screws. 
Height  of  the  stand  19  inches;  length  of  screw  15  inches;  handles  7.25  inches 
each. 

Weights  af  Implements  and  Equipments, 


Weight. 


Weight. 


Woollen  sponges. 


Sponge  covers....  |  ^^'^ 


r42-pdr. 
32-pdr. 
24-pdr. 
18-pdr. 
12-pdr. 
6-pdr. 

J  42-pdr. 
'r. 


Trail  handspike 

Manoeuvring  handspike 

Shod  handspike  and  long  > 
manoeuvring  handspike  .  ) 

Truck  handspike 

Roller  handspike 

Linstock 

Port-fire  stock 

Pass  box 

Budge  barrel 

Gunner's  havrcsack 

Port*fire  case 

Tube  pouch 

Priming  horn 

Priming  wire 

Gunner's  gimlet 

Vent  punch 

Thumbstall 

Port-fire  cutter 

Tangent  scale. 

Pendulum  hausse  and  case  . . 

Cannon  lock 

Lock  cover 

Vent  cover 

Lanyard  for  friction  primers. 

Fuze  setter 

Fuze  mallet 

Fuze  saw 

Fuze  rasp 

Fuze  auger 

Fuze  gimlet 

Shell  plug  screw 


Lbs. 

0.7 

0.65 

0.5 

0.4 

0.35 

0.25 

0.28 
0.14 

7.25 
8.25 

12. 

18.5 
7. 
0.9 
0.65 
7. 

15.5 
1.86 
1.55 
0.95 
0.86 
0.08 
0.08 
0.08 
0.003 
0.77 
0.21 
0.65 
2.75 
0.9 
0.45 
0.10 
2.66 
2.75 
0.75 
0.75 
0.3 
0.1 
0.31 


Fuze  plug  reamer , 

Fuze  extractor 

Gunner's  pincers , 

Gunner's  callipers , 

Gunner's  quadrant,  wood 
Gunner's  perpendicular.. 

Maul , 

Pointing  wire 

Gluoin,  for  siege  mortars  . 

Chock 

Plummet 

Scraper 

Spatula , 

Splint , 

Gunner's  sleeve 

Basket 


Tarpaulins . 


Powder  measures.  \ 


(Small.. 
'  (  Large  . 

Mortar  tompions.jjg:!;;^!; 

Broom  (hickory) 

Shell  hooks 

Tow  hooks  

Funnel 

4  oz.... 

8  oz.. . . 

lib..  . 
t3Ib.^... 

Prolonge 

Sponge  bucket 

Tar  bucket 

Water  bucket,  wood 

I  Watering  bucket,  leather. . . 

[Shovel 

iPickaxe 

,Felling  axe 

iHandbill 

jDrag  rope 

Men's  1-  rness 

Screw  Jack 


Lbs. 

0.3 

3.53 

0.85 

0.5 

0.84 

0.6 

10. 
0.08 
^  7. 
1.4 
1. 
2.3 
0.75 
0.03 
0.25 
4. 
9. 

54. 

5. 
7. 

3.75 

2. 

0.6 

0.32 

0.3 

0.5 

0.75 

1.6 

18. 

10. 
7. 

10. 
8. 

4.75 
6.5 
6. 
2. 

16.5 

23. 

25. 
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Preservation  and  arrangement  in  Stare. 

Implements  collected  together  according  to  kind  and  calibre,  in  a  dry  place, 
arranged  on  shelves  or  raeks,  in  bundles  or  bunches,  or  in  boxes,  according  to 
their  nature,  with  marks  and  labels  showing  the  kind  and  number  of  the  articles. 

Sponges  J  rammerst  ladles  and  worms  complete,  'placed  on  pins  in  a  vertical 
frame,  or  suspended  vertically  or  horizontally  by  racks  or  hooks,  from  the  joists, 
supported  so  as  not  to  bend. — When  in  separate  parts,  the  heads  piled  on  shelves 
or  on  the  floor,  and  the  staves  tied  up  in  bundles,  according  to  kind  and  calibre. 

The  woollen  sponges  should  be  preserved  from  moths  by  means  of  camphor, 
pepper,  &c.,  or  by  being  sealed  up  in  strong  paper  bags. 

Handspikes,  in  square  piles,  heads  and  points  alternating. 

Leather  Equipments — hung  on  pins  or  hooks,  in  dry  and  cool  rooms. 

A.11  wood  painted,  except  tool  handles — Iron  either  painted  or  oiled — See 
Chapter  yii. 

Sappers  and  miner^s  tools^  arranged  in  piles,  the  iron  coated  with  varnish — See 
Chapter  tii. 
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The  construction  of  the  field  carriages  requires  a  harness  different,  in  some 
respects,  from  that  of  common  wagons.  The  limber  having  no  sweep  bar,  the 
pole  is  supported  directly  by  the  wheel  horses,  by  means  of  a  chain  which  con- 
nects the  hames  with  the  pole  yoke  of  the  limber;  and,  in  order  to  diminish 
the  weight  at  the  end  of  the  pole,  the  leading  bars  are  dispensed  with,  the 
traces  of  the  leaders  bc'ng  attached  to  those  of  the  wheel  horses. 

The  same  harness  is  perfectly  adapted  also  to  the  siege  carriages ;  but,  as 
these  are  arranged  for  draught  in  the  ordinary  manner,  common  wagon  harness 
may  be  used  with  them,  if  necessary. 

Black  leather  is  used  for  the  harness,  when  not  otherwise  specified  ;  it  should 
be  of  the  best  quality,  and  the  strongest  leather  is  selected  for  the  parts  which 
are  exposed  to  the  greatest  strain,  such  as  traces  and  breeching.  The  leather 
is  sewed  with  strong  waxed  threeui,  in  double  stitch,  with  about  eight  stitches  to 
the  inch.  The  seam  along  an  edge  is  0 .  15  inch  or  0 .2  inch  from  the  edge.  The 
awls  should  be  small  for  the  thread.  The  ends  of  the  thread  should  be  well 
fastened  before  they  are  cut  off. 

Straps,  or  other  pieces  which  have  buckles  or  iron  loops  attached  to  them,  are 
generally  doubled  on  a  length  equal  to  twice  their  width,  to  receive  the  buckle 
or  loop,  which  is  fastened  by  two  seams.    The  double  end  is  shaved  down. 

Standing  loops  are  placed  close  to  the  buckles.  Their  ends  are  shaved  down, 
brought  together,  and  fastened  between  the  two  parts  of  the  strap,  if  it  is 
doubled. 

The  tongue  holes  for  buckles  are  made  with  a  punch  corresponding  to  the 
size  of  the  tongue.  Their  distance  apart  is  generally  equal  to  the  width  of  the 
strap,  and  the  first  hole  is  at  double  that  distance  from  the  end  of  the  strap. 
This  end  is  shaved  down  and  reduced  in  width,  to  facilitate  its  entrance  into  the 
buckle. 

The  buckles,  loops,  rings,  and  hooks  are  of  wrought  iron  japanned,  (black.) 
The  buckles  are  all  made  with  rollers. 

Note. — ^A  layer  is  a  piece  of  leather  sewed  upon  another  piece,  to  strengthen  it. 

A  chape  is  a  piece  used  to  fasten  a  buckle  or  a  loop  to  a  strap,  or  other  piece 
of  leather. 

A  biUet  is  a  strap  which  enters  a  buckle. 

A  sqfe  is  a  piece  of  leather  placed  onder  a  buckle,  &^,,  to  prevent  it  from 
chafing. 
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Head  Gear, 

The  head  gear  is  made  of  strong,  black  bridle  leather,  not  less  than  0.1  inch 
thick. 

Halter.  One  crovonpitct,  having  a  billet  at  each  end,  for  the  buckles  of  the 
cheek  straps. 

Two  cheek  straps.  Each  of  them  is  sewed  to  a  square  iron  loop,  and  has  at  the 
upper  end  a  hucklet  with  one  standing  and  one  sliding  loop. 

One  brow  hand^  having  a  loop  at  each  end,  through  which  the  crown  piece 
passes. 

One  nose  band^  sewed  to  the  same  loop  as  the  cheek  straps. 

Two  chin  straps.  They  are  doubled,  and  are  sewed  to  the  loops  of  the  cheek 
straps,  and  also  to  another  sqtmre  iron  loop  in  rear. 

Otu  throat  strap.  It  is  made  double  and  sewed  to  the  last  mentioned  iron  loop ; 
its  upper  end  is  formed  into  a  loop  to  receive  the  throat  lash. 

One  throat  lashy  with  one  buckUy  one  standing  and  one  sliding  loop  on  the  leA 
side.     It  passes  through  the  loops  in  the  brow  band  and  the  throat  strap. 

One  chttiny  (common  halter  chain.)  It  consists  of  about  65  links,  No.  1,  con- 
nected by  two  rings  and  a  swivel.  It  is  fastened  by  a  ring  to  the  loop  which 
connects  the  chin  straps  of  the  halter.  The  other  end  of  the  chain  has  a  toggle 
and  a  loose  ring^  to  hitch  with.    Whole  length  of  chain,  41  feet. 

Bridle.  One  crown  piece.  It  is  split  at  each  end,  so  as  to  form,  ut  one  end, 
two  billets  for  the  buckles  of  the  cheek  straps,  and  at  the  other,  one  billet  and 
one  buckle  strap,  with  a  biickle  and  a  standing  loop  for  the  throat  lash. 

One  broto  band^  formed  into  a  loop  at  each  end  for  the  crown  piece  to  pass 
through. 

Two  cheek  straps.  Each  of  them  is  sewed  at  the  lower  end  into  an  iron  (oop) 
and  has  at.  the  upper  end  a  bmckUy  with  otu  standing  and  one  sliding  loop,  to  fasten 
it  to  the  crown  piece.  Two  billets  for  attaching  the  bit  to  the  loops  of  the  cheek 
straps.     £!ach  billet  has  a  buckle  with  one  standing  and  one  sliding  loop. 

Two  reins.  Each  rein  is  sewed  to  a  billet^  which  has  a  buckle,  a  standing  and 
a  sliding  tpop,  for  attaching  it  to  the  bit.  The  short  rein  is  on  the  near  side, 
and  has  a  kuckle,  a  standing  and  a  sliding  loop,  for  the  billet  of  the  long  rein. 

The  mi.  It  is  made  of  iron,  tinned.  The  bars  are  riveted  into  the  cheek 
pieces.  There  should  be  different  degrees  of  severity  in  the  curve  of  the  port 
mouth.  The  width  of  the  bit,  between  the  cheeks,  also  varies  for  three  sizes, 
viz:  4i  inch,  5  inch,  and  5|  inch ;  about  three-fifths  being  of  the  medium  size. 

The  curb  chain  consists  of  19  links,  diminishing  in  size  from  the  middle 
towards  each  end.  It  is  attached  by  an  5  to  the  right  cheek  piece,  and  by  a  hook 
to  the  left. 
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Driver^s  Saddle. 

Wood.  The  frame  of  the  tree  is  made  of  beech,  and  consists  of  the  jiommtl^ 
the  cantU^  and  ixoo  side  bars,  which  are  notched  into  the  pommel  and  cantle. 
The  frame  is  covered  with  canvas^  which  is  glued  on  and  painted. 

Iron.  Two  pommel  plates.  The  upper  one  is  fastened  by  six  nvets  passing 
through  both  plates  ;  the  lower  one  by  two  additional  rivets  in  each  end,  one  of 
iw^hich  holds  one  end  of  the  stirrup  bar.  One  cantle  plate,  fastened  on  the  under 
side  of  the  cantle  and  the  side  bars  by  ten  rivets. 

Two  stirrup  bars.  The  front  end  fastened  to  the  pommel  by  one  of  the  rivets 
of  the  lower  pommel  plate ;  the  rear  end  fastened  to  the  side  bar  by  one  rivet. 
The  stay  is  formed  of  a  piece  of  iron  l)ent  round  the  stirrup  bar,  and  fastened 
to  the  side  bar  by  one  rivet.  There  is  a  roller  on  each  side  of  the  stay,  for  the 
stirrup  and  girth  billets  to  pass  over. 

Two  loopSy  with  rollers  j  one  fastened  to  the  pommel,  the  other  to  the  cantle^ 
by  two  of  the  rivets  which  hold  the  plates.  The  saddle  tree  is  covered  with 
hemp  webbing  and  strong  tow  linen,  stretched  on  and  nailed  to  the  tree. 

Leather.  The  seat  is  covered  with  black  upper  leather,  and  stuffed  with 
deer's  hair.  Two  skirts  are  sewed,  with  welts,  to  the  cover  of  the  seat.  Two 
iron  loops,  for  holster  straps,  are  fastened  to  the  front  of  the  saddle  by  leather 
loops  which  pass  through  alits  in  the  skirts,  and  are  nailed  to  the  tree. 

TVro  inner  skirtSy  or  flaps,  nailed  to  the  side  bars,  protect  the  pad  from  being 
chafed  by  the  stirrup  and  girth  leathers.  The  pad  is  made  of  russet  sheep  skin,. 
Hned  with  strong  linen,  and  faced  with  black  sheep  skin ;  it  is  stuffed  with 
deer's  hair,  and  quilted. 

Two  iron  loops,  for  cloak  straps,  arc  fastened  by  leather  loops,  which  are 
nailed  to  the  under  side  of  the  cantle. 

One  billet,  for  the  collar  strap,  is  sewed  to  the  upper  loop  on  the  pommel. 

Two  girth  billets,  and  two  billets  for  the  trace  loops,  are  sewed  on  the  stirrup 
bars,  behind  the  middle  stay. 

Two  stirrup  leathers  pass  over  the  stirrup  bars  in  front  of  the  stay ;  the  buckle, 
with  one  standing  and  one  sliding  loop,  is  sewed  to  the  thin  end  of  the  strap, 
-which  is  doubled  and  stitched,  on  a  length  of  8  inches,  where  it  passes  through 
the  eye  of  the  stirrup. 

The  girth  is  of  thick  black  leather.  It  has  a  buckle  and  a  standing  loop  fastened 
to  each  end  by  a  layer. 

The  pommel  and  the  cantle  are  plated  with  sheet  bi-ass,  No.  20,  fastened  with 
brass  tacks. 

Valise  Saddle. 

Wood  :  The  frame  of  the  tree  is  made  like  that  of  the  driver's  saddle,  except 
in  its  dimensions.  • 


124  CHAP.  V. — ARTILLERY  HARNESS. 

Iron  :  The  lower  pommel  plate  is  fastened  by  ten  rivetSj  six  of  which  also  hold 
the  upper  plate.  These  plates  have  holes  in  them  for  the  shank  of  the  bridle 
hook.    The  hole  in  the  upper  plate  is  square  ;  that  in  the  lower,  round. 

The  carUle  plate  is  fastened  under  the  cantle  with  eight  rivets. 

The  hook  for  the  reins  is  fastened  to  the  top  of  the  pommel  by  a  nut.  The 
end  of  the  shank  should  be  riveted  over  the  nut. 

Two  loops,  for  the  collar  strap  and  the  crupper,  are  fastened  to  the  pommel 
and  cantle,  as  in  the  driver's  .  addle.  Four  oval  ringSj  for  the  valise  straps,  are 
fastened  by  staples  which  are  driven  into  the  tree ;  two  of  them  in  the  side  bars 
and  two  in  the  cantle. 

Leather  :  The  seat  and  the  pad  are  formed  as  in  the  driver's  saddle,  but  the 
seat  is  not  stuffed.  The  skirts  are  joined  in  a  similar  manner  to  the  cover  of 
the  seat. 

The  girth  is  of  leather,  and  is  sewed  to  the  off  skirt  of  the  saddle ;  it  has  a 
huckU  and  two  loops,  fastened  to  it  by  a  layer.  A  billet  for  the  girth  is  sewed  to 
the  near  skirt. 

T\do  billets,  for  the  trace  loops,  pass  through  the  skirts,  and  are  nailed  to  the 
side  bars. 

Two  valise  straps,  each  with  a  buckle,  a  standing  and  a  sliding  loop, 

A.  hiUet  for  the  collar  strap  is  sewed  to  the  iron  loop  on  the  pommel. 

The  crupper  strap  is  double.  It  is  sewed  to  the  iron  loop  on  the  cantle,  and 
has  another  loop,  with  a  roller,  attached  to  the  rear  end,  for  the  back  strap  of 
the  crupper  to  pass  through,  so  that  the  same  crupper  may  fit  both  saddles. 

Valise, 

The  valise  is  made  of  black  bridle  leather,  and  lined  with  cotton  ticken.  The 
lining  is  pasted  to  the  inside  of  the  valise ;  it  is  sewed  round  the  borders  of  the 
outer  cover,  forming  a  pocket  which  has  an  opening  in  the  middle.  The  inner 
flap  is  held  down  by  a  strop  passing  through  six  staples  of  iron  wire.  No.  12, 
and  fastened  by  a  buckle  and  loop;  a  strip  of  leather  is  stitched  over  the  inner 
ends  of  the  staples. 

The  ends  of  the  valise  are  double. 

The  cover  is  fastened  down  by  three  billets  and  three  btiekle  straps  and  loops. 
The  handles  are  of  leather,  rounded  and  sewed  into  the  ends.  Two  loops,  1  inch 
wide,  for  the  valise  straps  to  pass  through,  are  sewed  to  the  bottom  of  the  valise. 

Whip. 

The  stock  is  of  hickory  or  of  raw  hide,  about  30  inches  long.  It  is  covered 
with  braided  leather.    A  loop  for  the  hand  is  fastened  to  the  butt  of  the  whip. 

The  leather  should  be  well  fastened  together  at  the  small  end.  A  Zosfc  of 
thread  is  ti«d  on,  and  not  plaited  in  with  the  leather. 


DRAUGHT   HARNESS.  125 


Leg  Guard. 


The  body  is  made  of  stout  kip  leather ;  two  layers  are  stitched  to  the  upper 
and  lower  parts.  The  under  strap,  to  pass  under  the  foot,  is  sewed  to  the  bot- 
tom. Four  leg  straps,  each  with  a  buckle  and  a  loop,  are  fastened  to  the  body  of 
the  leg  guard,  under  the  plate.  The  billet  ends  of  these  straps  pass  through 
slil^  in  the  body. 

The  plate  is  of  iron  O.l  inch  thick,  and  is  fastened  to  the  body  with^ve  rivets. 

Jfose  Bag, 

T)te  bottom  is  made  of  stiff  leather,  6  inches  diameter  and  4  inches  deep,  to 
which  a  bag  of  strong  linen  is  sewed.  Width  of  bag  at  the  top,  15  inches; 
whole  height,  15  inches.  The  head  strap,  1  inch  wide,  has  a  buckle  strap  6 
inches  long,  and  a  billet  34  inches  long,  sewed  to  the  bag. 

Dravght  Harness, 

Tiz  COLLAR.  The  rim  is  made  of  bridle  leather,  and  stuffed  with  uncut  rye 
straw.  The  belly,  made  of  upper  leather,  in  two  pieces,  is  stuffed  with  straw 
cut  into  pieces  not  longer  than  {  inch.  The  collars  are  of  2  sizes,  17  and  20 
inches*,  they  are  made  open  at  the  top,  and  the  size  is  further  varied  by  two 
Imdde  straps  and  two  billets  sewed  to  the  open  ends.  A  pad,  made  of  black  sheep 
skin,  stuffed  with  deer's  hair,  protects  the  neck  of  the  horse  from  being  chafed 
^y  these  straps. 

>  The  hambs  are  made  of  iron,  and  painted  black.  The  branches  have  studs 
foiged  on  them  to  receive  the  bolts  of  the  joint  loops  for  the  trace  tugs  ;  these 
loops  turn  freely  on  the  bolts.  Two  links,  for  supporting  the  breast  strap,  cure 
welded  into  the  eyes  of  the  bolts. 

Two  rings,  for  the  trussing  straps,  are  welded  into  the  rectangular  eyes  at  the 
upper  ends  of  the  branches.  The  branches  are  joined  together,  at  the  lower 
ends,  by  a  dasp  which  is  made  fast  to  the  off  branch.  The  chain  and  t(^le, 
for  connecting  the  pole  yoke  with  the.hames,  are  fastened  to  the  hames  clasp. 
•  Two  leather  s<tfes  are  sewed  round  the  branches,  under  the  joint  loops,  to  pro- 
tect the  collar  from  being  chafed  by  the  trace  tugs. 

Jkoo  trace  tugs,  made  of  four  layers  of  leather,  0.63  inch  thick,  are  stitched 
into  the  joint  loops  and  into  two  loop  rings  through  which  the  traces  pass. 

Two  tmsimg  straps,  each  with  one  buckle,  one  standing,  and  one  sUdiitg  looj^, 
pass  through  the  rings  in  the  upper  ends  of  the  henanes^  They  ave  used  for 
trussing  up  the  harness. 

One  hames  sirap,  wi^  a  buekU  and  two  loifps,  connects  the  two  branches 
together  at  the  top. 


126  CHAP.   V. ARTILLERY  HARNESS. 

One  collar  strap,  having  one  buckle  and  one  loopj  passes  round  the  hames  strap, 
and  is  buckled  to  the  billet  on  the  pommel  of  the  saddle,  to  keep  the  collar  in 
place. 

The  traces,  for  the  wheel  and  the  leading  harness,  are  alike,  except  in  the 
length  of  the  leather  part. 

The  leather  trace  is  made  of  three  layers  of  leather,  making  a  thickness  of 
0 .63  inch.     An  iron  loop  is  fastened  to  each  end  with  three  rivets,  0 .25  inch  thick. 

The  trace  chains  are  made  of  iron  0.3  inch  diameter.  The  front  chain  has 
Jive  links  and  a  toggle.  The  rear  chain  hsia  fourteen  links,  four  rings,  (oval,)  and 
a  toggle. 

Two  trace  loops.  The  loop  is  formed  by  doubling  the  leather.  It  has  at  the 
upper  end  a  buckle  and  a  standing  loop,  by  means  of  which  it  is  connected  with 
the  billet  on  the  saddle.  At  the  lower  end  of  each  trace  loop  is  an  iron  loop,  to 
which  the  belly  band  is  sewed.  The  belly  band  is  made  in  two  parts,  one  being 
a  billet,  and  the  other  having  a  btkckle  and  a  standing  loop. 

One  loin  strap,  for  supporting  the  traces.  It  is  the  same  for  the  wheel  and  the 
leading  harness,  except  in  length.  A  layer  is  sewed  under  the  middle  of  the 
wheel  loin  strap,  forming  a  loop  through  which  the  back  strap  of  the  crupper 
passes.  Each  end  of  the  loin  strap  is  buckled  into  a  loop,  lil^e  those  just 
described,  through  which  the  trace  passes. 

The  crupper.  The  dock  is  made  of  a  piece  of  leather,  3.5  inches  wide  and 
14  inches  long,  which  is  doubled  and  rounded,  without  being  stuffed.  A  buckle 
and  a  standing  loop  are  sewed  to  each  end.  The  body  of  the  crupper  is  split,  at 
the  rear  end,  into  two  billets  which  connect  it  with  the  buckles  of  the  dock.  ■• 
At  the  other  end  are  a  buckle  and  four  loops  for  the  billet  of  the  back  strap.  A 
layer,  10  inches  long,  is  sewed  on  the  body,  leaving  an  opening  for  the  hip  strap 
to  pass  through ;  a  short  layer  is  inserted  under,  the  first,  in  rear  of  this  openirg. 
The  back  strap  is  sewed  in  under  the  first  layer  in  front  of  the  opening  for  the 
hip  strap.  The  back  strap,  passing  through  the  loop  in  the  middle  of  the  loin 
strap,  and  through  the  iron  crupper  loop  on  the  saddle,  returns  to  the  buckle 
on  the  body  of  the  crupper.  A  sliding  loop  holds  the  two  parts  together,  near 
the  saddle. 

Breeching. 

The  breech  strap  is  made  of  thick  harness  leather.  A  layer,  also  of  stout  leather, 
is  stitched  on  the  outside  of  the  strap.  A  bwkle  and  three  standing  loops  are 
fastened,  at  each  end,  by  both  these  pieces  of  leather,  which  are  turned  back 
three  or  four  inches  and  stitched  down.  Two  iron  loops  are  fastened  by  chapes 
sewed  to  the  breech  strap. 

Four  tugs,  for  the  hip  straps,  are  fastened  to  the  breech  strap ;  two  of  them  in 
the  buckles,  and  two  in  the  iron  loops.    These  tugs  are  made  double,  and  have 
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each  a  buckle  and  three  standing  loops  attached  to  them.  A  s(tfe  is  sewed  to  the 
inside  of  each  tug,  to  prevent  it  from  chafing  the  horse. 

The  hip  strap  is  made  in  one  piece,  split  at  each  end  into  two  billets  which 
buckle  into  the  tugs  of  the  breech  strap. 

The  breast  strap  is  made  of  three  layers  put  together  in  such  a  manner  as  to 
make  the  strap  0.63  inch  thick  in  the  middle,  and  0.5 inch  at  the  ends,  where  it 
is  buckled  to  the  breech  strap.  The  breast  strap  is  supported  by  the  iron  loops 
on  the  hames,  and  by  the  trace  loops  attached  to  the  saddle.  An  iron  loop,  with 
an  eye  for  the  pole  chain  hook,  slides  on  the  middle  part  of  the  breast  strap ;  it 
is  covered  with  leather,  to  prevent  it  from  chafing  the  strap. 

The  pole  chain  hook  is  like  the  trace  hook  of  the  limber ;  it  is  welded  into  tlie 
eye  of  the  sliding  loop,  and  forms  a  direct  connection  between  the  pole  and  the 
breeching,  independently  of  the  collar  and  hames. 

Harness  required  for  each  horse. 


Halter 

Bridle 

Driver^s  saddle 

Valise  saddle  and  valise 

Collar  and  hames 

Pair  of  traces..  J  Wh«>K. .......... 

Trace  loops  and  belly  band 

(  Wheel 
Loin  straps  and  trace  loops.  <  t  gadinff 

Crupper 

Breeching,  hip  strap  and  breast  strap. . 

Leg  guard •.. 

Whip 

Nose  bag 


Weight  . 


For  each  horse. 
Set  for  2  horses. 


WHEELERS. 


Near 
side. 


Off 
side. 


Near 
side. 


1 
1 
1 
1 
1 

Lbs. 
65.15 


Off 

side. 


Lbs. 
56.9 


121.05 


1 
1 

Lbs. 
56.4 


Lbs. 
49.4 


105.8 


Lbs. 

3.5 

3. 
18. 
11.5 
16. 

9.5 
11,5 

1. 

1. 

1. 

0.75 

8.5 

2.25 

0.5 

1.151 


Plate  13  represents  the  harness  of  each  horse  complete.  It  shows  the  man-' 
ner  in  which  the  parts  are  put  together,  and  also  the  manner  of  hitching  the 
horses  to  the  carriage. 
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Dimensions  of  the  principal  leather  parts  of  artillery  harness,  vnth 
the  number  and  size  of  buckles. 


^     '  Cut. 


.  Fin- 
I  ished. 


BUCKLES. 


No. 


Width 


Halter. 


/Crown  piece.. 
Cheek  straps., 
Brow  band  . . 
Nose  band... 
Chin  straps.  • . 
Throat  strap . . 
Throat  lash . . . 


'  Crown  piece.. 


BmiDLE.. 


Throat  lash.  •  •  • 
Brow  band  . .  • . 
Cheek  straps. . . 
Bit  billets 

'^-.  I'^lri: 

Billets  for  reins. 


In. 

1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1. 

1.75 


^! 

2 
1  ' 

1 

2 ; 


DftTPER'S 

Sample. 


Flaps. 

Skins 

Billet  for  collar  strap. 

Girth  billets 

Trace  loop  billets . .  • . 

Stirrup  leathers. 

IGirth 


Vauss 


;  Inner  iap 

,  ^  ^i«pfor  ftap^..«»»*»*. 
;Cox*r 

,  BuvJi ^  straps. •««•»««•« 


2 

2   15.5 


Skirts 2   11. 


Girth  billet. 1 

Girth 1 

TriK*  kx»F  billets 2 

Bil'.et  for  collar  strap. 1 

Crupper  straps  .•••.. 1 

l^Valtsesmps 2 

fBodY •• 1 

.Kndk 2 


.75 


2.5 

2.5 

1.25 

1.25 

1.25 

1. 

IS. 
6.25 
4. 

.10 

.5$ 


In. 

30 

12.5 

21 

18.5 

12 

13.5 

44 


I"- 

23 
12.5 
12 
60 
42 
9 

14 
24.5 


1.25  10 
1.25  17 
1.25  17 
1.5 
2.5 


64 
45 


15 
26 
41 
IS 
10 
11 
37 


16 

IS 

^\ 

4 


In. 

30 
8 

15 

14 

5.25 
6.25 

42      i 

31      I 

42      I 
16 

8  ! 

9  I 
60  I 
40 

9      I 


8 
15 
15 
56 
45 

15 
26 
41 
18 
8 
5 
35 


IS 


2 
7,5 


In. 


1.25 


.75 


1.5 
1.25 


1.5 


.88 


DIMENSIONS. 

Tabh  of  Dimensions — Continued. 
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Leg  Guard. 


Collar  and 
Hames. 


Tracbs  and 
Straps. 


\  Body 

Foot  strap 

'Leg  straps 

'  Collar  billets. . . . 

Trace  tugs 

Trussing  straps . 
Hames  strap. . . . 
^  Collar  strap . . . . 

Wheel  traces  . . . 
Leading  traces . . 
Trace  loops 

Belly  band 


Crupper. 


I  wheel. 


fDock...   ...... 

iBody 

I  Layer  for  body. 
^Back  strap 


BjUU&QHNia. 


Breech  strap.  ...•...., 
Layer  for  breech  strap. 

I'ugs 

Safes , 

Hip  strap .•. 

[^  Breast  strap 


In. 

.17 

,88 
.75 

1. 

1.75 

1. 

1.25 

1.25 

1.75 
1.75 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 

3.5 
1.75 
1.25 
1.25 

2.5 

1.75 

1.25 

2.25 

2.5 

1.75 


Cut. 


In. 

20.5 

14 

26 

11 
17 
34 
21 
15 

50 
96 
21 
31 
16 
48 
60 
6 
23 

14 
20 
10 
31 

48 

50 

13 

6 

48 


Fin- 
ished. 


In. 


14 
24 

11 

7 
32 

18 
9 

50 
96 

9 

25 
13 
48 
60 

6 
10 

14 
20 
10 
31 

42 

42 

6 

6 

48 
150 


No. 


Width 
In. 

0.75 

1. 

1. 

1.25 

1.25 


1.25 
1,25 


1.25 

0.88 
1.25 


1.75 
1.25 
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Leathery   SfCy  required  for  1  set  of  wheel  and  1  set  of  leading 
harnessyfor  2  horses  each. 

Harness  leather 8  sides. 

Bridle  leather 5|  sides. 

CoUai 6  sides. 

Horse  skin ^ 2   sides. 

Russet  sheep  skins 6f 

Black  sheepskins 2 

Beer's  hair 12  lbs. 

Hemp  webbing 5  yds. 

1  side  of  collar  leather  makes  14  whips. 

Preservation  of  Harness  in  Store. 

The  store  houses  should  be  well  ventilated,  not  too  dry,  but  free  from  damp- 
ness. The  different  articles  should  be  arranged  according  to  kind  and  class, 
separated  or  in  bundles  according  to  their  nature,  so  placed  as  to  touch  each 
other  and  the  walls  as  little  as  possible,  having  a  free  circulation  of  air  about 
them — saddles  on  trestles  or  bars — collars  hung  on  pins — hanies,  with  their  straps, 
and  traces  with  chains  and  hooks,  hung  up ;  the  traces  hanging  vertically— ^sidE 
pipes  and  belly  bands  piled  on  the  floor  or  on  shelves — surcingles  and  breast  strtft 
stretched  on  racks — halters,  bridles,  reins,  &c.,  hung  up  in  bundles  of  five  or  ten— 
homes  straps,  collar  straps,  &c.,  hung  up  in  bundles  of  ten  or  twenty — bits,  enrft 
chains,  trace  hooks,  in  boxes. 

All  these  articles  should  be  examined  and  cleaned  at  least  four  times  a  year. 

The  leather  articles  are  brushed  and  greased  with  ruat^s  foot  oil,  as  often  as 
their  condition  requires :  if  they  have  a  reddish  hue,  mix  a  little  lamp  black 
with  the  oil.  First  brush  the  leather  carefully,  then  pass  over  it  a  sponge  wet 
with  luke  warm  water ;  grease  it  slightly  on  the  hair  side,  applying  the  oil  with 
a  soft  brush  before  the  leather  is  quite  dry.  In  general,  new  leather  is  not  greased 
until  it  has  been  in  store  three  years,  unless  it  should  be  found  to  require  it. 
Iron  parts  which  are  not  japanned  or  tinned,  or  from  which  the  coating  is  rubbed 
off,  are  greased  with  tallow. 


CHAPTER    SIXTH. 


MOUNTAIN  ARTILLERY. 

The  carriage  and  most  of  the  equipments  for  mountain  service  b3ing  of  a  pecu- 
liar kind,  all  the  details  relative  to  them  are  collected,  for  more  convenient  refer- 
ence, in  this  chapter. 

The  ordnance  for  mountain  service  is  the  light  12-pdr.  howitzer,  described  in 
Chapter  I. 

The  gun  carriage  is  adapted  to  transportation  on  a  pack  horse  ',  but  for  occa- 
sional draught  when  the  roads  permit,  it  is  furnished  with  a  thill,  which  is  used 
with  the  same  saddle  that  carries  the  pack. 


GUN  CARRIAGE. — Plate  14. 
Wood  :  1  stock,  in  two  pieces;  2  dowels;  1  axUlree. 

Iron. 


3  assembling  bolts;  4  washei's;  3  ntUs. 
a  washer  hooks,  (drag  hooks.) 
2  trunnion  plates;  6  nails. 
2  boUsy  for  do.;  2  ntUs. 
2  chin  bolts;  2  nuts. 
2  key  bolts;  2  nuts. 
2  cap  squares;  2  eye  pins. 
2  c(qt  square  chains;  2  eye  piru. 
2  cap  square  keys. 
2^  key  chains;  2  eye  pins. 
2  implement  hooks. 
2  staples,  for  straps. 
1  lunetU;  2  rivets;  6  nails. 
1  trail  plate;  6  ntils. 
1  knee,  for  trail  plate;  2  rvoets. 


1  handspike  staple. 

2fr%c^on  plates,  for  shafl ;  4  nails. 

1  box,  for  elevating  screw. 

2  bolts,  for  do.;  2  washers;  2  nuts. 
1  elevating  screw. 

1  axle  skean. 

1  axle  bolt;  2  ti?asA<rs;  1  nut. 

2  riveto,  for  axle  arms ;  4  burrs. 

2  ferrules,  for  axle  arms ;  2  rivets. 
2  ox/e  bands;  4  nails. 
2  ufuiersfrops. 
2  KncA  pins. 

2  WHEELS. 


Wood:  I  nave;  12  spokes;  6  fellies;  ^dowels. 
Iroit  .  4  nave  bands;  12  nails. 

1  <ire;  6  (ire  bolts;  6  tcos&ers;  6  ntifo. 

1  nave  box,  (brass.) 
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Thill 
Wood  :  2  shafU;  1  crosj  hwr. 

Iron  :  1  crosi  barplaU;  2  boU$  and  2  nails,  for  do.;  4  rivets;  11  lereios. 
1  supporting  bar. 

1  fcey;  1  key  chain;  1  eye  ;)in. 

2  staples;  4  6urrs,  for  do. 

Id  attaching  the  thill  to  the  gun  carriage  the  supporting  bar  is  laid  on  the  trail 
plate,  near  the  handspike  staple,  and  the  knee  in  rear  of  the  lunette  rests  on  the 
cross  bar  plate,  the  holes  for  the  key  in  these  two  pieces  corresponding  with 
each  other. 

IMPLEMENTS  AND  EQUIPMENTS. 

One  handspike  J  (hickory  or  oak.)  At  the  small  end  it  has  a  strap  fastened  by 
two  rivetSy  forming  a  loop  by  which  to  hang  the  handspike  on  its  hook.  At  eight 
inches  from  the  other  end  there  is  a  stop  like  that  on  the  handspike  of  a  field 
carriage.  A  loop  qf  rope  fastened  in  two  holes  at  the  middle  of  the  handspike 
serves  to  assist  in  placing  the  gun  on  the  pack  saddle.    Length  45.58  inches. 

One  sponge  and  rammer.  The  st(\ff  (ash)  has  a  tenon  at  one  end  for  the 
rammer  head,  which  is  fastened  by  on€  wooden  piii^  and  at  tlie  other  for  the 
sponge  head,  fastened  by  two  pins.  The  rammer  head  is  countersunk  at  the 
end,  to  avoid  striking,  the  fuze  in  ramming  a  siiell.  The  neck  hua  a  cQppti'  hand, 
fastened  by  three  nails.  Diaipeter  of  rammer  head  3.24  ijichea  j  of  ipougc  head 
2.5  inches.    Whole  length  49  inches. 

Near  the  rammer  head  an  eye  pin  ia  rivetud  into  the  stafTj  for  the  purpose  of 
attaching  the  implement  to  the  carnage,  and  m  the  middle  of  the  sLail  is  a  ic^  qf 
rope  J  like  that  in  the  handspike^  and  for  a  almiiar  use. 

One  linstock.    Diameter  1  inch  ',  length  24  inchee. 

One  havresack. 

One  tube  pouch,  for  primers. 

One     ditto,       for  fuzes. 

One  sponge  cover. 

One  primir^  toire. 

One  gunner^s  gimlet. 

One  vent  cover. 

One  fuze  plug  reamer. 

One  gunner^s  pincers. 

Two  lanyards,  for  friction  tubes^ 

One  small  tarpaulin. 


Like  those  for  field  Bcrviee,  Chat,  IV. 
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PACK  SADDLE. —P/a^C  14. 

Wood  :  Two  arcs,  for  the  frame.  They  are  made  each  of  three  pieces,  glued 
together  and  fastened  by  six  screws  in  the  front  arc,  and  eight  screws  in  the  rear 
arc. 

Two  transoms.  They  have  circular  notches  for  the  trunnions  of  the  gun  to  lie 
in.  They  are  fastened  to  t)ie  arcs  by  bolts  which  traverse  their  whole  length, 
and  by  one  screw  in  each  end. 

One  cross  bar.  It  is  let  into  the  transoms,  and  fastened  to  them  by  two  screws 
in  each  end. 

Two  inner  side  bars.    They  are  fastened  to  the  arcs  by  three  screws  in  each  end. 

Tioo  outer  side  bars.  They  are  mortised  into  the  arcs.  Each  of  these  bars  has 
a  piece  of  leather  nailed  on  the  outside,  where  the  lashing  rope  passes  round  it, 
for  securing  the  pack  on  the  saddle. 

T\oo  round  bars.  They  connect  the  lower  ends  of  the  arcs,  to  which  they 
are  joined  by  round  tenons  and  mortises,  and  fastened  by  one  screw  in  each  end. 
This  screw  serves  also  to  strengthen  the  bearing  notch  for  the  ammunition  chest. 

Iron.  Two  arc  plates.  They  are  fastened  on  the  outside  of  the  arcs,  each  by 
two  rivets  and  by  the  assembling  bolts.  They  have  hooks  at  each  end,  for 
attaching  the  lashing  chains  of  the  ammunition  and  tool  chests.  Each  plate 
has  a  staple  riveted  to  it  in  the  middle.  To  the  staple  on*  the  front  plate  a 
wooden  button  is  strapped,  to  hook  the  bridle  on.  The  crupper  strap  is  attached 
to  the  staple  on  the  rear  plate. 

T\oo  assembling  bolts.  They  pass  through  the  transoms,  connecting  the  front 
and  rear  arcs  together.     T\do  nuts  for  these  bolts. 

Four  stapUSf  for  confining  the  lashing  straps.  They  are  fastened  to  the  arcs 
hy  two  rivets  in  e&ch. 

Lbathbr.  Four  biUetSf  for  lashing  straps.  They  are  fastened  near  the  head 
of  the  arcs,  each  by  one  screw  and  a  staple. 

Fow  buclde  straps^  for  the  same.  They  are  fastened  to  the  inside  of  the  arcs, 
at  the  lower  end,  each  by  erne  screw. 

T\vo  bwkte  straps j  for  the  billets  of  the  shoulder  straps.  They  are  fastened  to 
the  front  arc,  each  by  one -screw  and  two  nails. 

One  cover,  (bridle  leather.)  It  is  stretched  over  the  inner  side  bars  and  nailed 
to  the  inside  of  the  arcs.  A  strip  of  thin  leather  is  put  under  the  heads  of  the 
nails.    Two  flaps,  of  harness  leather,  are  sewed  to  the  lower  ends  of  the  cover. 

Two  thill  straps.  They  pass  over  the  round  bars  and  form  loops  for  the  shafts 
of  the  gun  carriage. 
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One  liningt  (thick  black  leather.)  It  is  nailed  to  the  inside  of  the  arcs  and 
sewed  to  the  flaps  of  the  cover,  below  the  round  bars. 

Six  girth  biUets.  They  are  sewed  to  the  lining,  three  on  each  side  of  the 
saddle. 

Four  iron  loops,  for  the  breeching  and  breast  straps.  They  are  held  by  leather 
loops  which  are  sewed  to  the  lining. 

One  girth,  (strong  hemp  webbing.)  It  has  three  buckles  sewed  to  each  end, 
with  leather  loops. 

One  pad.  The  upper  side  is  made  of  sheep  skin ;  the  lining,  of  strong  can- 
vas. It  is  stuffed  with  straw  and  deer's  hair  and  stitched  in  the  usual  manner. 
The  pad  is  fastened  to  the  lining  of  the  saddle  with  ten  leather  thongs. 

HARNESS. — Plate  14. 

The  same  harness  is  used  for  the  packs  and  for  draught,  except  that  the 
lashing  girth  and  lashing  rope  are  not  required  for  the  latter  purpose. 
The  harness  is  made  of  black  leather,  like  that  for  field  artillery. 

Bridle. 

One  crown  pieu.  One  end  is  split  into  two  billets^  and  the  other  into  a  billet 
and  buckle  strap,  for  the  throat  lash  and  cheek  pieces. 

One  buckle  and  one  standing  loop,  for  the  throat  lash. 

One  buckle  and  loop,  attached  to  the  top  of  the  crown  piece;  for  the  billets  of 
the  winker  straps. 

One  brow  band.  It  is  formed  into  a  loop  at  each  end,  through  which  the 
crown  piece  passes. 

Two  cheek  straps.  Each  strap  has  two  buckles  and  Jive  standing  loops.  The 
upper  end  of  the  strap  is  buckled  to  the  billet  of  the  crown  piece  ;  the  lower 
end  passes  through  the  ring  of  the  bit. 

Two  winkers.  They  are  sewed  to  the  cheek  straps  and  supported  at  the  front 
part  by  two  straps,  which  are  fastened  in  the  buckle  at  the  top  of  the  crown  piece. 

One  leading  rein.  It  is  sewed  into  the  ring  on  the  right  end  of  the  bit,  and 
passes  through  the  other  ring.  A  wooden  button  is  sewed  into  a  loop  at  the 
loose  end  of  the  rein,  with  a  leather  washer  inside  of  it. 

The  bit.    It  consists  of  a  bar  and  two  rings,  made  of  iron  and  tinned. 

Halter. 
The  halter  and  its  chain  are  like  those  used  for  the  field  artillery.— Chap.  V 
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Crupper. 

The  dockf  with  a  buckle  and  loop  at  each  end,  by  which  it  is  connected  with 
the  body  of  the  crupper,  the  rear  end  of  the  latter  being  split  into  two  billets  for 
that  purpose. 

The  back  strap.  It  is  sewed  to  the  crupper  and  passes  through  the  staple  on> 
the  rear  arc  plate  of  the  saddle.  One  buckle,  with  three  standing  loops  and  » 
sliding  loopf  for  the  billet  of  the  back  strap. 

The  loin  strap  passes  between  the  back  strap  and  the  body  of  the  crupper. 
The  ends  are  two  billets  to  which  the  breeching  is  buckled. 

Breeching. 

The  breech  strap.  To  each  end  of  it  is  sewed  a  side  strap,  with  a  buclde  and^ 
four  standing  loops.  These  side  straps  pass  through  two  iron  loops  on  the  pack, 
saddle,  or  through  the  staples  in  the  shafts,  when  the  harness  is  used  for  draught. 

Two  buckle  straps.  Each  strap  has  a  buckle  and  three  standing  loops.  It  is 
fastened  to  the  breech  strap  by  an  iron  loop  and  a  chape.  A  sqfe  is  sewed  under 
each  strap,  its  whole  length.  These  buckle  straps  receive  the  billets  of  the  loin, 
strap  which  support  the  breeching. 

Breast  Strap. 

The  breast  plate.  A  billet  strap,  with  a  buckle  and  three  loops,  is  sewed  to  each 
end  of  the  breast  plate.  '  These  billets  are  buckled  into  the  front  iron  loops  on^ 
the  pack  saddle,  or  into  the  staples  on  the  shafts,  when  the  harness  is  used  for 
draught. 

Two  shovMer  straps.  They  are  sewed  to  the  breast  plate,  which  they  support 
by  means  pf  the  buckle  straps  on  the  front  of  the  pack  saddle. 

Lashing  Girth  and  Rope. 

The  girth  is  a  broad  piece  of  thick  leather,  to  each  end  of  which  an  iron  hook 
is  fastened.  The  lashing  rope;  2^  inch  rope,  10  feet  long ;  it  is  used,  with  the. 
girth,  to  secure  the  pack  on  the  saddle. 
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AMMUNITION. 

The  ammunition  for  the  mountain  howitzer  consists  of  shells,  spherical  case 
shot  and  canisters,  to  all  of  which  the  cartridge  is  fixed,  by  means  of  a  sabot. 
For  instructions  relative  to  the  manner  of  fixing  the  ammunition,  see  Chap.  X. 
The  charge  of  powder  is  uniformly  8  oz. 
The  cartridge  bag  is  made  of  woollen  stuff: 

'  Diameter  of  circular  bottom,  cut 4       inches . 

Length  of  rectangle 10.42    " 

Height 5  " 

Diameter  of  cartridge  finished 2.8      ** 

Sabots, 


DIMENSIONS. 


For  shell 

or 
Sph.  case. 


For 
Canister. 


Whole  height 

Height  of  conical  part 

Diameter  of  conical  part.  \  Bq{Jqj^  '  **  * "  *  ]  ''\\  *  [  [' 

Diameter  at  the  bottom  of  the  sabot 

Cavity  for  the  shell.  \  ^^^^;^--Z 

Cylinder  for  tin  canister.  |  Height!?. V. ! !  .'.*  *  * .'  1  *.." 
Distance  from  middle  of  groove  to  bottom  of  sabot . 

Width  of  groove 

Depth  of  groove 


In. 

2.7 

2. 

4.2 

3.24 

2.8 

1.3 

2.26 


0.55 

0.3 

0.15 


In. 

3.75 
2.55 
4.52 
3.24 
2.8 


4.47 

0.5 

0.55 

0.3 

0.15 


Streps  and  Rings  for  Shells. 

The  shell  or  spherical  case  is  fixed  to  the  sabot  by  means  of  4  straps  of  tin 
which  are  hooked  into  slits  in  a  ring  of  tin  round  the  fuze  hole,  and  are  fastened 
to  the  sabot,  each  by  2  iron  tacks. 

„,  ^  {  Exterior 2.25  inches. 

^     i  Interior 1.15      " 

Width  of  atrapfi 0.45      " 

Length  of  &traip 7.5        " 
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Caps  for  Cartridges. 

The  cartridge  is  covered  with  a  paper  cap. 

Height  of  paper  for  cap 4.55  inches. 

Width  (cylinder  developed) 10.  " 

I  Leneth,  exclusive  of  handle  6.  '* 

Width  at  large  end 4.50  *» 

Width  at  smill  end 4.45  " 

Thickness 0.15  " 

Height  of  cap 2.9  " 

CyUndrical  former  for  choking  caps . .  \  hST.'    9  !^ 

Shells  and  Spherical  Case  Shot, 

The  shells  and  spherical  case  shot  are  the  same  as  for  other  pieces  of  the  same 
calibre. 

The  fuzes  are  like  those  for  field  service,  viz :  The  composition  is  contained 
in  a  paper  case,  which  is  inserted,  at  the  moment  of  firing,  into  a  wooden  plug 
previously  driven  into  the  fuze  hole. 

These  fuzes  being  all  of  the  same  length,  the  time  of  burning  is  regulated  by 
the  proportions  used  in  making  the  fuze  composition;  see  Chapter  X. 

The  2  second  fuzes  are  colored  black;  the  3  second,  red;  4  second,  green. 

After  the  shell  or  spherical  case  has  been  strapped  to  the  sabot,  it  is  charged 
with  powder ;  the  fuze  plug  is  then  driven  in,  and  the  hole  for  the  paper  fuze 
reamed  out.  This  hole  is  then  stopped  with  a  plug  of  tow,  pressed  in  hard. 
The  wooden  plug  should  project  about  .1  inch  from  the  fuze  hole. 

Charge  of  shell 7    oz.  rifle  powder. 

^,          «    ,    .    ,  (     44  oz.  rifle  powder. 

Charge  of  sphenoid  case J   ,g    musket  balls.. 

Canisters, 

The  canister  for  the  mountain  howitzer  is  filled  with  musket  balls;  its  dimen- 
sions and  weight  are  as  follows : 

Length  of  tin  for  the  cylinder,  (lap  included)  ....  14.4    inches. 

KLeightofdo - 4. 

Interior  diameter  of  cylinder 4 .47 

Diameter  of  plates 4.42 

Thickness  of  bottom  iron  plate 0 .25 

Thickness  of  sheet  iron  cover 0 .07 

Number  of  balls  in  each  tier 37 

Number  of  tiers  of  balls; 4 

Whole  number  of  balls 148 

Height  of  finished  canister,  including  sabot 6.85  inches. 

Weight  of  finished  canister,  including  sabot 11.2    lbs. 
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Fixed  Ammunition. 


DIMENSIONS  AND  WEIGHTS. 

Shell. 

SP^*^;Canister. 

Height  of  shell  straped,  or  canister  with  sabot. . . . 
Heisrht  of  round  of  fixed  ammunition  .......•••• 

In. 

5.92 

8.17 

Lbs. 

9.2 

9.8 

In.     1      In. 

5.92    1     6.85 
8.17    1    9.1 

Lbs.        Lbs. 
11.           11.2 
11.6         11.8 

Weight  of  projectile,  strapped  and  loaded 

W^eiffht  of  round  of  fixed  ammunition 

Primers. 

Fnction  tvhes  are  generally  used  for  the  mountain  howitzer,  for  which  they 
are  particularly  convenient,  in  dispensing  with  the  lock.  But  the  lock  with 
percussion  primers  may  be  used,  or  the  common  tube  and  match. 

Packing  Ammunition. 


DIMENSIONS  AND  WEIGHTS  07  BOXES. 


Shells. 


Spherical 
case. 


Canis- 
ters. 


C  Length 
Interior  dimensions.  <  Width. 

(  Depth.. 
Number  of  rounds  in  a  box. . , 

Weight  of  ammunition 

Weight  of  box  packed 


In. 

27.5 
9.25 
8.5 

12. 

Lbs. 

117.6 
150. 


In. 

27.5 
9.25 

8.5 
12. 

Lbs. 

139.2 
172. 


In. 

27.5 
9.25 
9.5 

12. 

Lbs. 
141.6 
175. 


The  ammunition  is  placed  upright  in  the  box ;  the  projectiles  below,  with 
thin  strips  of  wood  under  the  shells  and  spherical  case,  to  prevent  the  fuzes 
from  bearing  on  the  bottom. 

For  further  instructions,  relative  to  the  manner  in  which  the  boxes  are  made 
and  packed,  see  Chap.  X. 
In  cash  box  there  are  placed,  with  the  ammunition : 
6,  2-9econd  fuzes,  .{black)  . .  ^ 

12,  3-8econd  fuzes . .  (red) ....    (-for  the  shells  and  spherical  case. 
6,  4-second  fuzes . .  (green) . .  J 
10  priming  tubes ;  1  port-fire ;  2  yards  slow  match . 
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AMMUNITION  CHEST. 

Wood  :  2  ends;  2  sides;  1  bottom. — I  panel  and  2  clamps,  for  the  lid. 

2  beckets,  for  the  handles ;  8  screws.    2  handles,  of  1  inch  rope. 
Iron  :  1  brace;  1  screw  — 1  stud  plate;  1  rivet;  1  screw;  1  <um6«cWc. 

4  comer  plates;  40  scr«tcs; — ^2  hinges;  26  screws. 

2  ^sftin^cAoins;  2  bridles;  4  rtoels. — 1  hasp;  4  screws. 

1  LINEN  COVER,  painted,  and  fastened  with  160  copper  tacks. 

2  leather  loops,  for  linstock ;  8  screws. 

Interior  Divisions  :  8  long  cleats,  for  supporting  the  upper  tier  of  ammunition; 

they  are  glued  to  the  sides  and  fastened  by  32  nails.   8  short  cleats,  fastened  with 

8  serewfi  and  16  nails. 
Manner  of  Packino.    The  chest  contains  8  rounds  of  fixed  ammunition,  vizr 

2  shells,  5  spherical  case,  and  1  canister.    Four  of  the  spherical  case  are  placed  in 

the  bottom  tier,  with  the  balls  down ;  the  remaining  spherical  case,  the  shells, 

and  the  canister  in  the  upper  tier,  with  the  cartridges  down ;  the  canister  in  the 

right  hand  end  of  the  chest.    In  each  chest  are  placed  : 

2-second  fuzes,  {black) 4 

3-second  fuzes,  (red) 7 

4-second  fuzes,  (green) 3 

Priming  tubes 5 

Friction  primers 10 

Port-fire 1 

Slow  match - 2  yards. 

The  fuzes  and  primers  wrapped  in  water  proof  paper,  and  the  whole  load  well 

packed  in  tow. 

A  supply  of  friction  primers,  equal  to  half  the  number  of  rounds  of  ammuni" 
tion  belonging  to  the  battery,  should  be  carried  in  reserve. 

Implements  and  Eguipments  for  each  Carriage. 

IX'and  rammer    j  o„  the  carriage. 

1  sponge  cover,  on  the  sponge. 

1  vent  cover,  on  the  gun. 

1  linstock,  in  th'e  loops  on  the  ammunition  chest. 

I  havresBck,  ^ 

1  fuze  Douch '  I  °"  ^^^  V^<^K  with  the  ammunition  chests. 

1  small  tarpaulin,      j 

1  priming  wire,  in  the  tube  pouch. 

2r„yard:rw!;tio„tubes,  \  '"  ^^  ^"-  Po-"- 
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PORTABLE    FORGE. 

The  hearth  is  of  sheet  iron,  No.  13,  bent  into  a  hollow  form,  and  riveted  to 
an  iron  frame.  The  back  of  the  hearth  is  bent  under  the  bottom  and  riveted  to 
it.  The  border  of  the  hearth  is  bent  round  the  back,  and  is  riveted  to  it  and  to 
the  frame.  The  back  of  the  fire  place  is  of  sheet  iron,  No.  13,  connected  with 
the  back  of  the  hearth  by  two  brass  hinges^  which  are  riveted  to  each.  The 
edges  of  both  the  back  pieces  are  stiffened  by  strips  of  sheet  iron  riveted  to 
them.  An  air  back  is  formed  by  a  piece  of  sheet  iron.  No.  7,  bent  hot  into  a  con- 
vex shape,  and  riveted  to  the  inside  of  the  back  plate  of  the  fire-place.  A  frtt^ 
ton,  turning  on  an  axis  which  is  riveted  to  the  outside  of  the  back  plate,  serves 
to  fiaisten  this  plate  to  a  stud  in  the  front  border  of  the  hearth,  when  the  bade  is 
turned  down  on  its  hinges. 

The  frame  is  supported  by  three  legs,  which  are  connected  with  it  by  bolts,  so 
that  they  can  be  folded  up  close  to  the  frame.  The  front  leg  is  divided  into  two 
branches,  which  are  bolted  to  two  eye  pieces  that  are  riveted  to  the  sides  of  the 
frame.  The  two  other  legs  are  connected  together  by  a  cross  bar,  with  a  nut 
at  each  end.  This  bar  supports  also  the  fork  in  which  the  bellows  handle 
works.  The  legs  of  the  frame  have  round  tenons  at  the  lower  ends,  with 
shoulders  which  rest  on  three  socket  plates  attached  to  the  side  of  the  forge 
chest,  for  the  forge  to  stand  on  when  set  up  for  use. 

The  bellows  handle  is  of  iron,  with  a  wooden  head.  It  is  attached  to  a  fork 
which  fits  in  a  square  hole  in  the  cross  bar  joining  the  rear  legs  of  the  frame. 
The  lower  end  of  the  handle  is  hooked  into  a  connecting  rod  attached  to  the  rear 
end  of  the  bellows ;  it  is  fastened  to  this  rod  by  a  sliding  catch  which  is  secured 
by  a  thumb  screw.  When  the  bellows  is  dismounted,  this  rod  is  hooked  into 
an  eye  on  the  upper  side  of  the  bellows,  to  keep  it  closed. 

The  bellows.  The  frame  consists  of  an  upper,  a  lower,  and  a  middle  plank, 
(walnut)  and  ttoo  ribs,  (poplar,)  connected  by  a  cross  head,  as  in  a  common 
smith's  bellows.    There  are  valves  in  the  middle  and  the  lower  plank. 

A  bar  of  iron,  attached  to  the  middle  plank,  terminates  in  two  journals,  which 
support  the  bellows,  fitting  in  the  joints  of  the  rear  legs  of  the  frame  of  the  forge. 

The  nozzle,  of  sheet  iron,  is  inserted  into  the  cross  head,  above  the  middle 
plank.  It  enters  into  a  cast  iron  pipe  which  is  attached  to  the  rear  of  the  forge 
back  by  means  of  a  bridle  bolted  to  the  back  plate  of  the  hearth. 

A  handle  is  attached  to  a  plate  which  is  fastened  on  the  upper  bellows  plank. 
A  leaden  weight  of  one  pound  is  attached  to  the  inside  of  the  lower  plank  by  the 
rivets  which  hold  the  eye  plate  on  the  connecting  rod. 

The  beUows  leather  (calfskin)  is  fastened  to  the  planks  by  small  bellows  nails. 
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The  forge  bucket  is  of  sheet  iron,  stiffened  with  a  band  at  top,  and  fur- 
nished with  a  handle. 

The  anvil  is  fitted  into  a  block  of  tough  oak,  or  other  hard  wood,  and  fas- 
tened by  an  iron  pin.  The  block  has  a  band  round  the  top.  Two  rings  fastened 
by  staples  serve  for  handles. 

The  coal  sack  is  made  of  strong  leather.  It  is  14  inches  in  diameter  and  18 
inches  high ;  it  is  closed  at  the  top  by  a  leather  strap  passing  through  slits  in 
the  sack. 

TOOL  CHESTS. 

Chests  for  the  Forge  and  SmiWs  Tools. 

The  forge  and  the  smithes  tools  are  packed  in  two  chests,  which  are  alike, 
except  in  the  interior  divisions.  The  forge  chest  has  socket  plates,  for  the  legs 
of  the  forge  to  stand  on. 

Wood,  (walnut.)  Two  ends  and  two  sides,  dovetailed  together.  One  bottom 
let  into  the  ends  and  sides  and  fastened  by  thirty-two  nails.  One  Hd,  made  with 
two  end  clamps,  Hke  that  of  the  ammunition  chest. 

Irons.  F(mr  comer  plates,  of  sheet  iron,  No.  ]8,  fastened  each  by  eighteen 
screws. 

Two  handles.  The  straps  are  turned  under  the  bottom  of  the  chest.  They 
are  fastened  9ach  by  4me  rivet  and  four  screws. 

Two  hinges.  The  short  strap  is  fastened  to. the  inside  of  the  lid  by  one  rivet 
and  three  screws.  The  long  straps  are  bent  under  the  bottom  of  the  chest  and 
fastened,  each  by  three  rivets  and  eleven  screws.  Two  of  these  rivets  hold  the 
bridle  for  the  kahittg  chain,  which  is  placed  at  the  same  distance  from  the  bottom 
as  in  the  ammunition  chest. 

One  hasp.  The' strap  is  let  into  the  inside  of  the  cover  and  fastened  with  four 
screws. 

0)ie  hasp  staple  and  plate.  The  staple  is  riveted  into  the  plate,  which  is  fas- 
tened to  the  box  with  two  rivets. 

One  linen  covering,  like  that  of  the  ammunition  chest. 

Three  socket  plates,  fastened  on  the  back  of  the  forge  chest,  each  by  four 
screws.  They  have  holes  in  them  for  the  legs  of  the  frame  of  the  forge  to 
stand  in,  when  it  is  mounted  for  use. 
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Contents  of  the  Forge  Chest  and  manner  of  packing. 

The  legs  are  folded  up  close  to  the  frame,  and  the  back  of  the  fire-place  is 
turned  down  on  the  hearth  and  fastened  by  its  catch. 

The  bellows  is  closed  and  fastened  by  the  connecting  rod,  the  handle  being 
detached. 

Th£  fireplace  and  frame  are  placed  against  the  back  of  the  chest,  the  hearth 
outwards.  They  are  kept  in  place  by  a  clamp  which  fits,  over  the  top  of  the 
frame,  into  an  iron  staple  fastened  by  two  screws  to  the  back  of  the  chest. 

The  bellows  is  placed  on  its  side,  wi^h  its  top  against  the  front  of  the  .chest. 
One  journal  goes  into  a  hole  in  a  cleat  screwed  to  the  bottom.  The  nozzle  is 
supported  by  a  notched  board  which  is  framed  into  a  cleat  screwed  on  the  bot- 
tom of  the  chest,  and  it  is  held  fast  by  a  buckle  strap  passing  through  a  staple 
in  the  board.  A  clamp,  with  a  hole  for  the  upper  journal,  goes  across  the  top 
of  the  bellows,  and  is  held  by  staple  plates  screwed  to  the  front  and  back  of 
the  chest. 

The  bellows  handle  hangs  on  a  cleat  in  the  front  of  the  box,  towards  the  right 
hand,  the  hook  downwards. 

One  wrenchy  (for  nuts  Nos.  1  and  4,)  in  two  iron  brackets  on  the  right  end  of 
the  chest,  near  the  front. 

One  hand  hammer, 


One  ri»e««yA«mm«-.  J  With  handles. 

One  Me  punch,  J  On  same  handle. 
One  creaser. 


Placed  upright  near  the  wrench. 


!?>n  pounds  of  horse  shoe  nails,  in  two  strong  linen  bags,  packed  in  tow,  in 
the  vacant  space  to  the  right  of  the  bellows. 
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Contents  of  Smithes  Tool  Chest  and  manner  of  packing. 

The  anvil  and  its  block  are  placed  in  the  bottom  of  the  chest ;  the  head  of  the 
anvil  in  a  mortise  made  in  a  cleat  screwed  on  the  bottom.  The  block  is  fas- 
tened by  a  leather  strap  and  buckle  to  an  iron  staple  in  the  bottom  of  the  chest. 

One  water  bv4:ket,  (iron,)  on  the  anvil  block,  resting  on  a  moveable  cleat 
which  is  hollowed  out  to  fit  the  block  and  the  bucket. 

'^.  ^^         '     [  In  a  wooden  cleat,  on  the  front  of  the  chest. 

One  vice.  ) 

One  nailing  hammer,  ^ 

One  shoeing  hammer,  \  In  iron  brackets,  against  the  front  of  the  chest. 

One  splitting  chisel.      ) 

.   .  ,         {  In  a  triangular  cleat,  in  the  left  front  corner. 
One  prUchelj        ) 

One  hardie,  ^ 

One  clinching  iron,  Wn  a  wooden  rack,  on  the  left  end. 

One  shoeing  knife.    ) 

One  poker, 

^     ^  ,     '  Hn  two  wooden  racks,  on  the  back  of  the  chest. 

One  rake. 

One  nail  punch.  J 

One  buttress,  hung  on  two  hooks  in  the  front  of  the  upper  shovel  rack,  and 

held  fast  by  a  wooden  button. 

One  toe  knij^,  in  two  cleats,  on  the  back  of  the  chest,  near  the  top. 

^  -.       f  In  two  racks,  on  the  back  of  the  chest,  near  the  left  end. 

One  square  file.    ) 

Two  flat  files  fastened  by  two  cleats  and  a  button  to  the  inside  of  the  lid. 

Ten  pounds  of  horse  shoe  nails,  in  two  bags ;  one  on  the  bottom  at  the  left  end, 
the  other  in  the  water  bucket. 

The  bags  of  horse  shoe  nails  should  be  distributed  in  the  two  chests  so  as  to 
equalize  and  adjust  the  weight  on  each  side.  They  should  be  packed  in  tow, 
to  prevent  injury  to  the  tools. 
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Carriage  maker^s  Tools  and  Stores. 


The  tools  and  stores  for  the  use  of  carriage  makers,  in  repairing  the  carriages 
and  equipments,  are  packed  in  two  chests,  which  are  like  those  for  the  ammo- 
nition,  but  without  the  interior  divisions. 

The  hasp  and  hasp  staples  are  like  those  of  the  forge  chest. 

The  two  chests  are  designated  by  the  letters  A  and  B. 

Contents  of  Carriage  maker^s  Tool  Chests. 


Chest  A. 

Chest  B. 

1  claw  hatchet, 

1  hand  axe, 

1  nailing  hatchet. 

1  claw  hatchet. 

2  firmer  chisels,  g  and  I  inch. 

1  nailing  hatchet, 

1  trying  square. 

2  firmer  chisels. 

1  bevel, 

1  firmer  gouge. 

2  augers,  |  and  |  in.,  and  one  handle, 

1  pair  compasses. 

1  riveting  hammer. 

1  trying  square,  six  inches, 

1  hand  saw. 

1  scriber. 

1  jack  plane, 

1  riveting  hammer. 

1  screw  driver, 

1  mallet. 

1  rule,  (two  feet,) 

3  gimlets,                                 '■ 

3  gimlets, 

2  hand  saw  files, 

1  screw  driver. 

1  wood  rasp. 

2  wood  files,  twelve  inch. 

1  oil  stone, 

2  sickles, 

6  brad  awls. 

1  gunner  *s  gimlet. 

2  sickles. 

1  priming  wire, 

1  gunner's  gimlet. 

1  gunner's  pincers, 
1  fuze  plug  reamer. 

1  priming  wire. 

2  papers  tacks,  8  oz.  and  |2  oz. 
1  lb.  twine. 

2  papers  of  sprigs,  1  in.  and  Ij 
2  papers  of  tacks,  8  oz.  and  12 

inch. 

oz., 

25  leather  thongs. 

60  wood  screws,  I  inch,  No.  9, 

36  wood  screws,  1^  in.  &  1  in..  No.  14, 

2  lbs.  sash  cord. 

12       do                       2in.,No.l6, 

1  lb.  twine. 

12  nuts,  No.  1 ;  2,  No.  2 ;  6,  No.  4, 
12  washers.  No.  1. 

The  sickles  are  fastened  to  the  front  and  back  of  the  chests,  (inside,)  with 
small  cleats  at  the  necks  and  points.  The  other  articles  are  securely  packed  in 
tow,  the  edges  of  the  cutting  tools  being]  carefully  wrapped  up,  to  preyent  in- 
jury. 


DIMENSIONS    AND   WEIGHTS. 
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viensions  and  Weights  of  gun  carriage  and  equipment. 


vikksiM 

0mm 


« 


DIMENSIONS. 


,;  Gun  CarrUtge. 

;.        '  between  the  inside  of  trunnion  plates .... 

'  vr  of  trunnion  holes 

u  of  axis  of  trunnions  below  upper  face  of  trunnion  plate  . . . 
e  of  axis  of  trunnions  in  rear  of  axis  of  axletree,  the  piece 

^  in  buttery,  on  horizontal  ground 

■re  from  axis  of  trunnions  to  axis  of  axletree 

'^ht  of  axis  of  trunnions  above  the  ground 

\  tx  \A  ^c  A^  S  above  the  horizontal  line 

.al  field  of  fire  |  ^^^^^  ^^^  horizontal  line 

<\nce  between  the  points  of  contact  of  wheels  and  trail  with  the 

^round  line 

.uuce  from  front  of  wheels  to  end  of  trail,  the  piece  being  in  battery 
:ance  of  the  muzzle  of  the  piece,  in  battery,  in  rear  of  wheels. . . 

.  Mgth  of  gun  carriage,  without  wheels 

-ngih  of  thill 

'  bole  length  of  the  axletree 

r.ick  of  the  wheels 

tight  of  wheel 

ish  of  finished  wheel 


Ammunition  Chest,  (  Interior  length, 

or  <       "      width, 

t.  (       "      depth. 


"mriage  maker^s   Tool  Chest 

Forge  Chest,       C  Interior  length. 

or  <       "      width.. 

"smith's  Tool  Chest.  (       '*      depth.. 


WBIQHTS. 

Howitzer 

Gun  carriage,  without  wheels , 

One  wheel 

Handspike 

Sponge  and  rammer 

Gun  carriage  complete,  with  implements. 
ThUl 


Bridle '. . 

Halter 

Pack  saddle  and  harness 

Lashing  girth  and  rope , 

Ammunition  chest,  or  carriage  maker's  tool  chest,  empty. 

Forge  chest,  or  smith's  tool  chest,  empty 

Ammunition  chest,  packed. 

Forge  chest,  packed 

Smith's  tool  cnest,  packed 

Coal  sack,  filled  with  charcoal 

Carriage  maker's  tool  chests  J  g 


Inches. 

7. 

2.75 

0.62 

2.5 

8.5 
27. 
90 
70 

43.7 
71.8 

2.44 
61. 
73. 
38.25 
30.2    ' 
38. 

2. 

32.8 
4.75 
9.35 

32.8 

8. 

16.25 

Pounds. 

220 

157 

65 

5 

3 

295 

30 

3 

3.5 

44 

3 

20 

42 

112 

115 

117 

25 

45 

45 


10 
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Packs, 

1.  The  howitzer  and  the  thill  of  the  carriage.    Weight  250  pounds. 

2.  The  gun  carriage,  with  wheels  and  implements.    Weight  295  pounds. 

3.  Two  ammunition  chests,  with  the  havresack,  tube  pouch,  and  fuze  pouch, 
covered  with  the  tarpaulin.    Weight  238  pounds. 

4.  The  two  forge  chests.    Weight  232  pounds. 

5.  The  two  chests  for  carriage  makers  tools,  (90  pounds,)  with  the  coal  sack, 
(25  pounds.)    Weight  115  pounds. 

The  same  kind  of  pack  saddle  serves  for  each  of  these  packs.   Weight  of  sad- 
dle and  harness,  comple.te,  53  pounds. 

Bill  of  Timber  for  Mountain  Homtzer  Carriage j  Sfc. 


NAMES  OF  PARTS. 


Chin  carriage  body. 

Stock »-•• 

Axletfee 

Two  wheels. 
Nave  •.... 

Billies 

OnethiU. 

Shafts 

Gross-bar 

One  ammunition  chest 

Sides  and  ends. ....... 

Bottom*.......  .••••..• 

Cover  and  partitions. . . 

One  pack  saddle. 

Arcs * 

Transoms .•••• 

Cross  bar 

Side  bars * ..  •  • 

Round  bars. ..  • 

One  handspike,  ........ 


1"^ 


2 
24 
12 


DIMSNSIONS  OF  £ACH 
FIKCE,  (rough.) 


Length. 


Width 


In. 

66 

44 


11 
20 
21 


72 
33 


44 
36 
66 


50 
20 
14 
42 
20 

50 


Thick- 
ness. 


In. 

9. 
5. 


9. 

2.5 

5.5 


3. 
3.5 


11. 

7. 
8. 


12. 
12. 

6. 
12. 

1.5 

2.5 


In. 

7. 
3. 


Round 
1.5 
2.5 


2.25 
2.25 


1.25 
1.75 
1.25 
0.75 
1.5 

2.5 


Oak. 
hicdcory. 


Oak. 
Do. 
Do. 


Ash. 
Do. 


Poplar. 
Do.. 
Do. 


Ash  or  beach. 

Do. 

Do. 

Do. 
Hickory. 

Hickory. 


BILL  OF   IRON. 

Bill  of  Iron  for  Mountain  Howitzer  Carriage, 
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NAMBS  OP  PARTS. 


■5 


:§. 


Gv/n  carriage  body. 

Cap  square  and  key  chains  No.  1 
Rivets  No.  2,  nails  No.  l,and  staples 

Nails  No.  2 

Handspike  staple^  bolts  No.  1,  and ) 

rivets  No.  3 ) 

Implement  hooks,  and  bolt  No.  3. . 

Bolts  No.  4. , 

Eye  pins  No.  1 

Elevating  screw . .  •  •  • , 

Nuts  No.l 

Handspike  strap  and  linch  pins. . . . 

Washers  No.  1 * . , 

Axle  bands • , 

Cap  square  keys 

Nut  No.  3 

Heads  of  key  and  chin  bolts , 

Nuts  No.  4 

Ferrules  for  axletree 

Washer  hooks 

Understraps 

Handles  for  elevating  screw 

Trunnion  plates  and  cap  squares . . . 

Washers  No.  4 

Knee  of  lunette. • 

Trail  plate 

Axle  skean 

Lunette • 


Box  for  elevating  screw  . 

Two  wheels. 

Band  nails  No.  1 

Tire  bolts  No.  1.. 

Brow  bands 

Nuts  No.  1..... , 

End  bands , 

Washers  No.  1 

Tires 


In. 

0.15 
.25 
.3 

.375 

.625 

.75 

.875 

1.75 

0.75 

1. 

1.25 

1.25 

1.25 

1.25 

1.25 

1.5 

2. 

2. 

2. 

2. 

2.2^ 

2.5 

2.5 

4. 

4. 

4. 


In. 

Round 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

0.375 

0.5 

0.125 

0.2 

0.25 

0.625 

0.75 

0.75 

0.25 

0.375 

0.5 

1.25 

1. 

0.188 

1. 

0.2 

0.375 

0.5 


In. 

25. 
54. 
18. 

44. 

11. 
84. 

7. 
11. 

1.5 
16. 

2.5 
34. 

3. 

1.251 
16. 
11. 
15. 

8. 
36. 

5. 
42. 
10. 

4. 

12.5 
38. 
18. 


Lbs. 

0.13 
0.73 
0.36 

1.35 

0.94 

10.30 

1.16 

7.34 

0.12 

2.24 

0.11 

2.38 

0.26 

0.27 

4.20 

3.47 

2.10 

1. 

10.08 

3.50 

26.46 

1.31 

2.80 

2.80 

15.96 

10.08 


112.13 


0.25 

0.375 

0.75 

0.75 

1. 

1.25 

2.00 


Round 
Do. 
0.125 
0.375 
0.2 
0.125 
0.375240 


48. 
42. 
96. 
10. 
82. 
15. 


3.0 


0.65 
1.29 
2.50 
0.78 
4.59 
0.65 
50.40 


Hammered. 
Do. 


Hammered. 


Hammered. 
Hammered. 


Brass. 


60.86 


Nave  boxes. 


10.0 


Brass. 
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Bill  of  Iron  for  Mountain  Howitzer  Carriage. — Continued. 


NAMES  07  PARTS. 


ThiU. 


Key  chain  No.  1 

Rivets  No.  2.. 

Staples 

Bolts  No.  2 

Key 

Supporting  bar 

Cross  bar  plate 

^mmumtion  Cht^. 

Chains,  and  rivets  No.  2. . . 
Hinges  and  hasp  strap  .. . . . 

Bridles  and  brace 

Hasp 

Turnbuckle  plate 

Corner  plates. 


Turnbuckle. 


Pack  SaddU. 


Staples  and  rivets. 

Bolts 

Nuts 

Arc  plates 


JC 


to 

c 


In. 

0.15 

0.25 

0.375 

0.5 

0.75 

1. 

2.75 


0.25 

1. 

1. 

1. 

1.5 

2.4 


In. 


In. 


Round    12. 


Do. 
Do. 
Do. 
Do. 
0.5 
0.25 


12. 
26. 

7. 

4. 
48. 
30. 


Round  43. 

0.375'  38. 

0.5    I     4. 

0.625!    3.5 

0.1    I    3.5 

No.18.  40. 


0.25  iRound,  12. 
0.375    Do.      37. 
0.75     0.375     1.25 
1.25  I  0.2       36. 


^ 


Lbs. 

0.06 
0.16 
0.80 
0.38 
0.49 
6.72 
5.78 


14.39 


0.60 
4.00 
0.56 
0.61 
0.15 
1.35 


7.27 


0.10 


0.16 
1.13 
0.10 
2.52 


3.91 


Ranges  of  Mountain  Howitzer. 


Charge. 

Ball. 

Elevation. 

Range. 

REMARKS. 

0.51b. 

Shell 

(P 

1 

2 

2O30' 

3 

4 

5 

170  yds. 
300 
392 
500 
637 
785 
1005 

Time  2  seconds. 
Time  3  seconds. 

0.5 

Sph.case.. 

QP 

2°  30' 
3 
4 
4030' 

150 
450 
500 
700 
800 

Time  2  seconds. 

Time  2.7  seconds. 
Time  3  seconds. 

0.5 

Canister... 

40  to  50 

250 

CHAPTER   SEVENTH. 

PAINTS/ LACKERS,   ETC. 

COMPOSITION  AND  PREPARATION. 

The  proportions  are  given  for  100  parts  by  weight  of  prepared  colors,  &c.» 
when  not  otherwise  designated. 

A  gallon  of  Linseed  oil  weighs *.  7.5   lbs. 

Spirits  of  turpentine 7.25   " 

Japan  varnish  . • 7.       *^ 

Spermoil 7.12   " 

Nealsfootoil 7.63   " 

Boiled  Oil. 

Raw  linseed  oil 103 . 

'    Copperas 3.15 

Litharge 6.3 

Put  the  copperas  and  litharge  in  a  cloth  bag  and  suspend  it  in  the  middle  of 
the  kettle.  Boil  the  oil  4|  hours,  with  a  slow,  even  fire,  so  that  it  may  not  be 
burnt :  then  let  it  stand  and  deposit  the  sediment. 

Dryings. 

Mixture  of  copperas  and  litharge  taken  from  the  boiled  oil  60 

Spirits  turpentine 56 

Boiled  oil 2 

The  mixture  taken  from  the  boiled  oil  to  be  ground,  and  mixed  with  the  tur^ 
pentine  and  oil. 

Putty. 
For  filling  cracks  in  wood: 

Spanish  whiting,  pulverized •  •  •  •  81.6 

Boiled  oil 20.4 

Made  into  a  stiff  paste.    If  not  intended  for  immediate  use,  raw  oil  should  be 
used,  as  the  putty  made  with  boiled  oil  hardens  quickly. 

jAwther  kind  of  putty  for  tfie  same  purpose  is  made  by  mixing  fine  sifled  oak' 
saw  dust  with  linseed  oil  which  has  been  boiled  until  it  assumes  a  glutinous  con- 
Biatency. 
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JVhite  paint. 

For  inside  work.        For  outside  work.^ 

White  lead,  grouud  in  oil 80    .  •  •  •  • •  •  80 

BoiledoU 14.5 9 

Raw  oil 9 

Spirits  turpentine ••••    8    4 

Grind  the  white  lead  in  the  oil,  and  add  the  spirits  of  turpentine; 

New  wood  work  requires  about  1  lb.  to  the  square  yard,  for  3  coats. 

Lead  color. 

White  lead,  ground  in  oil 75. 

I  Lampblack 1. 

Boiled  linseed  oil 23. 

Litharge 0.5 

Japan  varnish 0.5 

Spirits  turpentine 2.5 

The  lampblack  and  the  litharge  are  ground  separately  upon  the  stone,  in  oil, 
then  stirred  into  the  white  lead  and  oil ;  the  turpentine  and  varnish  are  added 
as  the  paint  is  required  for.  use,  or  when  it  is  packed  in  kegs  for  transportation.- 

Black  paint 

Lampblack • 28 

Litharge ••.. 1 

Japan  varnish 1 

Linseed  oil,  boiled 73 

Spirits  turpentine 1 

Grind  the  lampblack  in  oil ;  mix  it  with  the  oil,  then  grind  the  lithai^  ii^ 
oil  and  add  it,  stirring  it  well  into  the  mixture.  The  varnish  and  turpentine  are- 
added  last.    The  paint  is  used  for  the  iron  work  of  carriages. 

Olive  Paste. 

Yellow  ochre,  pulverized 68 . 

Lampblack •    1.1 

Boited  oil 37. 

Spirits  turpentine • 0.4 

Make  a  thick  paste  with  the  ochre  and  oil,  in  a  paint  pot,  and  with  the  lamp* 
black  and  oil  in  another ;  grind  them  together  in  small  portions,  and  keep  th* 
mixture  in  a  tin  vessel. 
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Liquid  Dike  Gohit. 

Olive  paste 61 .5 

Boiled  oilj 29-.5 

Spirits  turpentine. 5;5 

D^ngs 3.5 

Japan  varnish.' 2. 

Stirred  together  in  a  paint  pot. 

Brmnard '«  Paint 

Dissolve  10  lbs.  of  shellac  in  10  gals,  of  boiling  water,  adding  30  oz.  of  aal 
sratus.  Mix  this  solution  with  an  equal  quantity  of  paint  prepared  in  the  ustial 
manner.    This  paint  is  economical  and  durable. 

Quantity  of  paint  required  for  a  carriage. 


KIND  OP  CARRIAGE. 


Lead 
color. 


Olive. 


Black. 


Field  gun  carriage  and  limber^  with  implements 
Caisson^  with  limber  and  implements,  &c.. . 

Forge,  with  limber • 

Battery  wagon,  do • 

Casemate  carriage  and  chassis,  with  implements 
Barbette  carnage  and  chassis,  with  mplements 


Lbs. 

8 
6 
7 
7 
6 


Lbs. 

10 
15 
10 
13 
14 
11 


Lbs. 
0.75 

o^a 

1. 

0.9 

0.75 

1. 


A  priming  of  lead  color  and  two  coats  of  olive  color  are  applied  to  new  wdod 
workf  cmd  1  coat  of  lead  color  and  1  of  bku}k$  to  the  iron  work. 

Paint  for  TarpatUins. 

A  square  yard  takes  2  lbs.  for  3  coats. 

1. — Olwe. — Liquid  olive  color ...••• 100' 

Beeswax , • 6 

Spirits  turpentine 6 

Dissolve  the  beeswai  in  the  splf itii  of  turpentine,  with  a  gentle  heat,  and  mix 
the  paint  warm. 

3.— Add  12  bz.  of  beeswax  to  1  gallon  of  linseed  oil,  and  boil  it  two  hours; 
prime  the  cloth  with  this  mixture,  and  use  the  same,  in  place  of  hoiUd  oUf  for 
mixing  the  paint.    Give  two  coats  of  paint. 
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Grey  J  or  Stone  Color  ^  (for  Buildings.) 

Ist.  2nd. 

Wtiite  lead,  in  oil 78 100. 

Boiledoil 9.5 20. 

Rawoil 9.5... 20. 

Spirits  of  turpentine 3. 

Turkey  umber 0.5 

Lampblack 0.25 0.25 

Yellow  ochre 3. 

Mixed  like  the  lead  color. 

A  square  yard  of  new  brick  work  requires,  for  2  coats,  1.1  lb. ;  for  3  coats, 
1.51b. 

Cream  Color ^  (for  Buildings.) 

1st  coat.  2nd  coat. 

White  lead,  in  oil 66.66 70. 

French  yellow 3.33 3.33 

Japan  varnish 1.33 1.33 

Rawoil : 28 24.5 

Spirits  turpentine 2.25 2.25 

square  yard  of  new  brick  work  requires,  for  1st  coat,  0.75 ;  for  2nd  coat, 
0.31b. 

Wash  for  Buildings, 

Boil  half  a  bushel  of  flaxseed  in  5  gallons  of  water,  and  use  this  for  slaking 
1.5  gals,  of  lime.  Add  1  gal.  of  salt,  1  gal.  of  fine  sand,  and  as  much  water  as 
may  be  necessary  to  thin  it.    Stir  it  frequently  to  prevent  the  sand  from  settling. 

To  give  this  wash  a  creana  colore  add  yellow  ochre ;  for  a  grey  or  sUme  color ,  add 
lampblack,  previously  deadened  with  whiskey,  and  a  small  quantity  of  ochre. 

Linseed  oil,  with  a  small  quantity  of  glue  mixed  in  it,  is  sometimes  used,  in- 
stead of  flaxseed. 

To  make  the  wash  incombustible,  add  1  lb.  of  alum  and  I  lb.  of  potash. 

Lacker  for  Iron  Ordnance, 

1. — Black  lead,  pulverized  ...••• 12 

Red  lead 12 

Lithaige 5 

Lamplack 5 

Linseed  oil « 66 

Boil  it  gently  about  twenty  minutes,  during  which  time  it  musi  be  tonstantly 
stirred. 
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Lacker  for  Iron  Ordnance. 

2. — Umber,  ground . . .' 3.75 

Gum  shellac,  pulverized 3.75 

Ivory  black. 3.75 

Litharge 3.75 

Linseed  oil 78. 

Spirits  of  turpentine 7.25 

The  oil  must  be  first  boiled  half  an  hour.  The  mixture  is  then  boiled  24 
hours,  poured  off  from  the  sediment  and  put  in  jugs  corked. 

3 — Coal  Tar,  (of  good  quality,) 2  gals. 

Spirits  turpentine 1  pint. 

The  turpentine  to  be  added  in  small  quantities  during  the  application  of  the 
lacker. 

In  applying  lacker,  the  surface  of  the  iron  must  be  first  cleaned  with  a  scraper 
and  a  wire  brush,  if  necessary,  and  the  lacker  applied  hot,  in  two  thin  coats, 
with  a  paint  brush.    It  is  best  done  in  summer. 

Old  lacker  should  be  removed  with  a  scraper,  or  by  scouring,  and  not  by 
heating  the  guns  or  balls,  by  which  the  metal  is  injured. 

About  5  gallons  of  lacker  are  required  for  100  field  guns  and  1,000  shot ; 
about  1  quart  for  a  sea-coast  gun. 

Lacker  for  Iron  Ordnance^  (used  in  the  British  service.) 

Anti-corrosion 40  lbs. 

Gram's  black,  ground  in  oil 4   *< 

Red  lead ,  as  a  dryer 3    " 

Linseed  oil 4  gals- 
Spirits  turpentine 1  pint.   «-  ' 

This  mixture  when  well  stirred  and  incorporated,  will  be  fit  for  use ;  but  as  by 

long  keeping  in  this  state  it  becomes  hard,  no  more  should  be  mixed  than  may 

be  required  for  immediate  use. 

•/flnti-corrtson: — Slag  from  iron  foundries,  pounded 12 

Chalk 12 

Soot,  common 1 

Lacker  for  Small  ArmSj  or  for  Water  Proof  Paper. 

Beeswax 13  lbs. 

Spirits  turpentine '•  13  gals. 

Boiled  linseed  oil 1    '' 

All  the  ingredients  should  be  pure  and  of  the  best  quality.  Heat  them  to- 
gether in  a  copper  or  earthen  vessel,  over  a  gentle  fire,  in  a  water  bath,  until 
they  are  well  mixed* 
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Lacker  for  brigU  Jrcn  W&rk, 

Linseed  oil,  boiled 80 .5 

Litharge 5.5 

White  lead,  ground  in  oil ^  •  11 .25 

Rosin,  pulverized 2.75 

Add  the  litharge  to  the  oil ;  let  it  simmer  over  a  slow  £re  3  hours ;  strain  it, 
and  add  the  rosin  and  white  lead  ;  keep  it  gently  warmed,  and  stir  it  until  the 
rosin  is  dissolved.    Apply  it  with  a  paint  brush. 

Varnish  for  HokierSj  Scabbards^  Sfc»y  (or  Patent  Leather.) 

For  1st  and  2nd  coats: 

Prussian  blue,  in  lumps. •• . . .    4. 

Sugar  of  lead 0.7 

Aqua  fortis * 0.7 

Linseed  oil  boiled 70. 

/    Spirits  turpentine 24 .6 

The  ingredients,  except  the  turpentine,  are  boiled  together  in  an  irim  keUie  8 
hours,  when  the  mixture  will  assume  a  brilliant  black  color.    When  the  yarnishi 
is  nearly  coot,  stir  in  the  turpentine.    The  kettle  in  which  the  varnish  is  made 
should  be  of  a  capacity  to  hold  double  the  quantity  of  varnish  to  be  boiled. 
For  the  3d  or  finishing  coat. — Copal  Varnish. 

Gum  copal,  (in  clean  lumps) 26.5 

Boiled  linseed  oil 42.5 

Spirits  turpentine V  • 31. 

This  varnish  is  made  in  a  cc^er  vessel,  smallest  at  top,  in  the  form  of  a  still. 

Put  the  copal  in  the  vessel,  set  it  on  a  charcoal  fire  for  one  hour,  in  which 

time  it  will  melt,  and  all  the  watery  particles  will  evaporate.    Add  the  oil  whilst 

the  copal  is  warm,  but  not  boiling  hot.    When  nearly  cool,  add  the  turpentine, 

which  will  give  it  a  proper  consistency  for  use. 

For  5  lbs.  copal  and  the  proper  proportions  of  oil  and  turpentine,  the  vessel 
should  hold  six  gallons. 
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Joepan  Varnish, 

Litharge 4 

Boiled  oil 87 

Spirits  turpentine 2 

Red  lead 6 

Umber 1 

Gum  shellac 8 

Sugar  of  lead 2 

White  vitriol 1 

Japan  varnish  is  generally  purchased  froni  the  paint  sellers.  It  is  made  by 
boiling  over  a  slow  charcoal  fire,  for  five  hours,  all  the  ingredients,  except  the 
turpentine,  and  a  small  portion  of  the  oil ;  the  latter  is  added  as  required  to  check 
the  ebullition  and  allay  the  froth  which  rises  to  the  surface.  It  must  be  con- 
tinually stirred  with  a  wooden  spatula,  and  great  care  is  necessary  to  prevent 
it  from  taking  fire. 

The  turpentine  is  added  after  the  varnish  is  nearly  cool,  and  it  is  stirred  well 
in.  The  varnish  must  be  put  in  demijohns  or  close  cans,  and  kept  tightly 
corked. 

Grease  far  Carriage  Wheels. 

Hog's  lard,  softened,  (if  fresh,)  by  working  it. 

If  this  cannot  be  procured,  tallow  or  other  grease  may  be  used ;  if  hard,  it 
should  be  melted  with  fish  oil. 

A.bout  1  lb.  of  grease  is  required  for  four  wheels. 

BooWs  Patent  Grease  for  Railway  Axles, 

Water 1  gal. 

Clean  tallow 3  lbs. 

Palm  oil 6  lbs. 

Common  soda ^  lb. 

Or,  Tallow 8  lbs. 

Palm  oil 10  lbs. 

To  be  heated  to  about  21(P,  and  to  be  well  stirred  until  it  cools  down  to  7(P. 


CHAPTER    EIGHTH. 

SMALL  ARMS   AND   ACCOUTREMENTS. 
NOMENCLATURE. 

Percussion  Musket, — Plate  15. 

Barrel.  1st  reinforce  (from  the  breech  to  the  corner  of  the  flats  and  ovals 
1.89  in. ;)  2d  reinforce  (to  the  lower  band,  8..8  in. ;)  chase  (to  the  top  of  the 
upper  band,  28.66  in.;)  muzzle,  bayonet  sPUd,  breech,  flats  and  ovals,  cone  seat, 
fence,  vent,  bore,  thread  for  breech  screw,  thread  for  the  cone. 

Breech  screw.  Plug,  with  its  thread;  tenon,  shoulders,  tang, tang  screw 
hole,  notch  for  side  screw,  chamfer. 

Tang  screw  :  shoulder. 

Cone  :  screw  thread,  shoulder,  square,  cone,  veut. 

Bayonet.  Blade:  point,  face  flute,  back  flutes,  edges  of  back  and  blade, 
corners,  elbow,  neck. — Socket:  muzzle  end,  bridge  end,  bridge,  mortice,  shoul-' 
der  for  the  clasp,  stop  pin.— Ciosp;  body,  studs,  bridge,  groove,  stop^  clasp' 
screw. 

Lock.  Lock  plate:  front  and  rear  ends,  middle,  sides,  bolsters,  chamfer,  con- 
vex ;  3  holes,  for  the  pivots  of  the  main  spring,  and  bridle,  and  for  the  arbor  of 
the  tumbler;  6  screw  holes;  1  mortise  for  the  sear  spring  stud. — Hammer: 
body,  head,  comb,  countersink,  slit,  tumbler  hole — Tumbler:  body,  friction 
shoulder,  arbor,  square,  pivot,  hook,  half-cock  notch,  cock  notch,  screw  hole — 
Tumbler  seretb. — Bridle:  body,  eye,  pivot,  three  holes  for  the  tumbler  pivot,  sear 
screw  and  bridle  screw — Bridle  screw. — Sear:  body,  eye,  nose,  tang,  screw  hole, 
friction  shoulder — Sear  screw. — Sear  spring:  blade  (upper  and  lower  branch  and 
elbow,)  eye,  stud,  notch,  chamfer,  screw  hole — Sear sprit^ screw. — J^ain spring: 
blade  (upper  and  lower  branch  and  elbow,)  hook,  pivot,  eye,  (rest  and  point,) 
chamfer,  screw  hole. — Main  spring  screw. 

Two  SIDE  SCREWS. 

In  ail  the  screws  the  parts  are :  the  stem,  the  head,  the  slit,  the  thread. 

MouNTiNos.  Upper  hand:  body,  pipe  for  the  rod,  back,  upper  and  lower 
straps,  creases,  ngkty  groove,  tang,  hole  for  the  band  spring  pivot. — Upper  hand 
firing:  stem,  wire,  shoulder,  pivot— JlftiWe  band:  body,  stud,  creases,  hole 
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for  the  swivel  rivet. — Middle  hand  swivel:  wire,  eye,  holes  in  the  eye,  rivet. — 
Middle  band  spring:  stem,  wire,  shoulder. — Lower  band:  body,  tang,  creases. — 
Lower  band  spring:  same  as  middle  band  spring. — Side  plaU:  body,  eyes  and 
holes  for  the  side  screws. — Guard. — Guard  plate:  body,  bolsters,  trigger  stud, 
2  holes  for  the  guard  bow,  2  for  wood  screws,  1  for  tang  screw,  1  for  trigger- 
screw. — Guard  bow:  body,  pillars,  stems  with  their  screw  threads,  swivel  stud 
and  hole  -,  2  nuts  for  stems*— Sirivel  and  rivet* — Trigger:  blade,  tang  or  finger 
piece,  hole  for  the  screw. — JVigger  screw — Two  wood  screws  for  guard  plate. — 
Butt  plate:  body,  toe,  heel,  comers,  tang,  screw  holes. — Two  wood  screws  for 
butt  plate. 

Ramrod. — Stem,  head,  acrew. -^Ramrod  spring:  stem,  eye,  spoon. — Pin  for 
rod  spring. — Stop  for  rod. 

Stock. — Butt,  comb,  handle,  head,  facings,  Ist  and  2Dd  reinforce,  cha^e, 
shoulders  for  the  lower  and  middle  bands ;  grooves  for  the  barrel  and  ramrod ; 
beds  for  the  tang  and  tenon,  lock»  side  plate,  guard  plate,  nuts  of  the  guard  bow 
and  trigger  stud,  butt  plate,  rod  spring  and  band  springs ;  ntor^ice^  for  the  trig- 
ger and  rod  stop;  holes  for  the  rod,  the  side  screws,  tang  screw,  guard  screws, 
butt  plate  screws,  band  springs,  and  pin  for  the  rod  spring. 

I^PLBMBNTS. — Screw-driver t  with  cone  wrench. — Wiper— Ball-screw — Spring- 
vice. 

Materials  of  which  the  parts  are  made. 

Stul:  Tumbler,  sear,  lock  springs,  band  springs,  ramrod  spring,  ramcod, 
blade  of  the  bayonet,  screw-driver,  wiper,  and  ball  screw. 

Brass:  Sight. 
'Wood:  Stock  (Wack  walnut) 

Jron:  Socket  of  the  bayonet,  and  all  the  other  parts  not  enumerated  under 
the  three  preceding  heads. 

NoTB.-^The  brass  for  parts  of  small  arms  is  composed  of  80  copper,  17  zinc, 
and  3  tin. 

Flint  Mmkei.—PMem  of  1840. 

(See  first  edition  of  Ordnance  Manual.) 
This  arm  is  like  the  new  percussion  musket,  except  in  the  parts  relating  to 
the  mode  of  priming,  viz : 
Barrbl.    Omit  eone  seaty  and  cone. 
Lock.    Omit  hammer* 

Add :  Pm  (brass)— pan  screw— -battery  and  lottery  sarew—^Mitkry  apfing 
(steel)— *«ttery  spring  screw— ooek-^'Vpper  jmo—JHnt  screw. 
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Flint  JlftM^c/.-^Pattern  of  1822. 


Of  this  kind  are  most  of  the  mnskets 

being  altered  to  percussion.    The 

Barrel:  bayonet  stud. 
Breech  screw. 
Tang  screw.  ' 

Bayonet  :  blade,  socket. 
'Lock plate;  i  side  screws. 

Pan;  pan  screw. 

Battery;  battery  screw. 

Battery  spring. 

Battery  ^ng  screw. 

Cock;  upper  jaw;  flint  screw. 

Tumbler;  tumbler  screw. 

Bridle;  bridle  screw. 

Sear;  sear  screw. 

Sear  spring;  sear  spring  screw. 
\^J\lain  spring;  main  spring  screws. 
Two^iDE  screws. 

Implehekts. — Screw-driver-^  Wiper- 


in  store  at  the 'Arsenals,  which  are  now 

has  no  cla^. 

Upper  band;  sight. 
Upper  band  spring. 
Middle  band. 

Middle  band  swivel  and  rivet. 
Middle  band  spring. 
Lower  band. 
Lower  bavid  sprif^. 
Side  plate. 

Guard:  guard  plate;  guard  bow. 
Swivel  und  met. 
Trigger;  trigger  pin. 
Guard  plate  screws,  (2.) 
^Butt  plate;  2  butt  plate  screws* 

Ramrod. 
Stock. 

^BaU-screw — Spring'Vice. 


Materials. 

Steel:  Face  of  the  battery,  lock  springs,  ramrod,  blade  of  the  bayonet)  screw- 
driver, wiper,  and  ball  screw. 

Brass:  Pan  and  sight. 

Wood:  Stock. 

hon:  Bayonet  socket,  back  of  the  battery,  and  all  the  other  parts  not  enu- 
merated under  the  three  preceding  heads. 

idkeraUon  of  FHni  Muskets  to  Percussion. 

Tbb  BARiaL  is  altered :  Ist,  by  closing  the  vent  in  the  side,  and  boring  a  new 
▼eot  on  the  upper  part  of  the  barrel ;  2nd,  by  upsetting  a  cone  uat  in  the  metal 
of  the  barrel,  and  putting  in  a  percussion  cone.  The  screw  thread  of  the  cone 
for  altered  muskets  is  a  little  shorter  than  that  for  the  new  muskets,  so  that  it 
may  not  project  into  the  bore. 

The  lock  is  sdtered  :  1st,  by  removing  the  cock,  the  battery,  battery  screw,  bat' 
Ury  spring,  and  battery  spring  screw;  9nd,  by  cutting  off  the  pan,  near  the  face  of 
the  lock  plate,  filling  up  the  hollow  of  the  remaining  part  with  brass,  soldered  in, 
and  dressing  off  the  upper  surface  eYtn  with  the  top  of  the  lock  plate  ;  3d,  re- 
placing the  cock  by  a  percussion  hammer ;  4th,  filling  up  the  holes  of  the  battery 
TRrewand  the  battery  spring  screw  with  pieces  of  those  screws,  rounded  on  the 
•outer  end,  and  filling  the  pivot  hole  of  the  battery  spring  with  wire. 
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Percussion  Rifle. 


Barrel:  sights  gvidey  grooves^  bands. 
Cone.    Breech  screw;  tang  screw. 

Lock  :  lock  plate;  hammer;  tvmbler;  tumr 
bier  screw;  bridle;  bridle  screw;  sear; 
sear  screw;  sear  spring;  sear  spring 
screw;  main  spring;  main  spring  screw. 

Two   SIDE   SCREWS. 

Mountings:  upper  band,  with  swtvel 
stud. 
Upper  band  sioively  and  rivet. 
Upper  band  spring. 
Lower  band;  loxcer  band  spring. 
Side  plate. 
Guard  plate;  guard  bow  and  nuts. 


Guard  bow  swivel  and  rivet. 

^Vtggrer;  trigger  screw. 

Guard  plate  screw. 

Butt  plate;  2  butt  plate  screws. 

Box  plate;  the  lid  and  the  strap  joined 
by  a  hinge  and  rivet. 

Three  box  plate  screws. 

Box  plate  i^ring;  screw,  for  do. 

Box  plate  catch;  2  rivets. 
Ramrod  :  rod  spring  and  pin;  stop. 
Stock  :  patch  box. 
Implements:  screw  driver,  with  cone 

wrench;   wiper;  ball  screw;  sprv^ 

vice;  bullet  mould. 


Materials. 

Steel :  Cone,  guide,  tumbler,  sear,  lock  springs,  band  springs,  rod  spring, 
box  spring,  ramrod,  (except  the  head,)  screw  driver,  wiper,  ball  screw.  Some 
of  the  barrels  are  also  now  made  of  cast  steel. 

Brass  :  Sight,  bands,  guard  plate,  guard  bow,  side  plate,  butt  plate,  box  plate 
and  strap,  head  of  ramrod. 

Wood:  Stock. 

Iron:  Parts  not  enumerated  under  the  pfeceding  heads. 


Cavalry  Musketoon — Percussion. 


Barrel  :  swivel  stud;  cone;  breech  screw; 

tang  screw;  swivel. 
Lock  :  same  as  for  rifle. 
Two  SIDE  screws. 
Mountings:  upper  band  and  sight. 

Upper  band  spiing. 

Lower  band;  swivel  bar  stud. 

Swivel  bar;  ring;  screw;  nut. 

Side  plate. 


Guard  plate;  guard  bow,  and  nuts. 

Trigger;  trigger  screw. 

2  guard  plate  screws. 

Butt  plate;  2  butt  plate  screws. 
Ramrod  :  head;  btUton. 
Ramrod  swivel  :    2  side  bars;  screw; 

axis. 
Stock. 
Implements,  same  as  for  the  musket. 


Materials. 

Steel:  Cone,  tumbler,  sear,  lock  springs,  band  spring,  ramrod,  (except the 
head,)  screw  driver,  wiper,  and  ball  screw. 

Brass :  Bands,  side  plate,  guard  plate,  guard  bow,  butt  plate. 

Wood:  Stock. 

Iron :  Head  of  ramrod  and  all  the  other  parts  not  enumerated  under  the 
three  preceding  heads. 
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Trigger;  trigger  screw, 

2  guard  plate  screws. 

Swivel  plate  and  stv4;  2  screws* 

Swivel  and  rivet. 

Butt  plate;  2  butt  plate  screws* 

Ramrod  spring,  and  pin. 

Ramrod  stop. 
Stock. 
Implements,  the  same  as  for  the 

musket. 


Artillery  Muskeioon — Percussion — Plate  15 

Barrel — Bayonet  stud;  cone. 

Breech  screw;  tang  screw. 
Lock— Same  as  for  rifle. 

Two  SIDE  SCREWS. 

Mountings:  Upper  band  and  sight. 
Upper  band  spring. 
Lower  band,  and  swivel  stud. 
Lower  band  spring. 
Lower  band  swivel  and  rivet. 
Side  plate. 
Guard  plate;  guard  bow  ar^d  nuis. 

N.  B. — The  musket  bayonet  may  be  used  with  this  arm. 

Materials. 
Steel:  Cone,  tumbler,  sear,  lock  springs,  band  springs,  ramrod,  screw  driver, 
wiper,  and  ball  screw. 

Brass:  Sight.     Wood:  Stock.    Iron:  The  remaining  parts. 

Sapper^s  Muskeioon — Percussion. 

This  arm  is  the  same  as  the  artillery  mu^etoon,  with  the  addition  of  an  upper 
band  stud  on  the  barrel,  and  a  catch  stud  on  the  upper  band,  for  the  sword 
bayonet. 

Sword  bayonet:  Blade,  (steel ;),  gripe  and  guard,  (brass)  in  one  piece;  slot 
for  the  catch  stud;  socket  for  the  barrel;  clasp  and  clasp  screw,  similar  to  those 
on  the  musket  bayonet — Scabbard,  (leather)  with  brass  band  and  tip. 

Pistol — Percussion — Plate  15. 

Barrel:  Sight;  swivel stv4.    Cone     Breech  screw:  Tang  screw. 

Lock:  Same  parts  as  for  the  musket  and  rifle.    Two  side  screws. 

M  ouNTiN  GS :  Band  and  side  plate,  in  one  piece— guard  plate — guard  plate  screw — 
trigger — tri^er  screw— guard  bow— guard  bow  nuts — butt  plate — butt  plate  screw. 

Ramrod  :  Button — head,  riveted  on. 

Ramrod  swivel  :  Two  side  bars — 1  screw — 1  cross  bar,  riveted  into  the  aide  bars. 

Stock. 

Implements:  Screwdriver  and  cone  xorench— wiper — ball  screw — spring  vice — 
bullet  mould. 

Materials. 

Steel:  Cone,  tumbler,  sear,  lock  springs,  ramrod,  (except  the  head,)  screw 
driver,  wiper,  and  ball  screw.  ^ 

Brass:  Sight,  band  and  side  plate,  guard  plate,  guard  bow,  butt  plate. 

Wood:  Stock. 

Iron:  Head  of  ramrod  and  the  remaining  parts. 

The  tumbler  of  the  pistol  is  now  made  with  a  sqfety  notch,  in  place  of  the  half 
cock  notch. 

11 
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HalPs  Carbine — Percussion — Plate  15. 

This  is  a  cavalry  carbine,  which  loads  at  the  breech  by  m«aos  of  a  moveable 
chamber  called  the  receiver. 

Barrel  :  Ramrod  $tud,  sights  guide- 

Two  8UF?0RTBRs '.  Each  with  2  holes  for  supporter  screws,  2  holes  for  side 
screws,  1  for  swivel  bar  and  1  for  chock  screws — 4  supporter  screws;  the  heads 
are  countersunk  in  the  supporters,  and  they  are  dressed  smooth  and  flush  with 
the  outer  face  of  the  supporters,  which  are  permanently  connected  with  the 
barrel  by  these  screws,  and  by  being  soldered  in  place. 

Two  CHOCKS :  2  chock  screws. 

Receiver  and  lock  :  Bore,  shoulder  for  the  chocks,  cono  seal,  vent,  slot 
for  the  side  screw,  mortise  for  the  lock,  studs  for  the  catch — Cone — Hammer  and 
tumbler t  in  one  piece;  slit  for  the  link — tumbler  screxo — sfiar  and  trigger j  in  one 
piece ;  slot  for  side  screw — sear  screw — scar  spnng — sear  spring  sciew — link — link 
screw — main  spring — main  spiing  screw — catch — catch  screw — catch  spiring — catch 
spring  screw. 

Two  SIDE  SCREWS :  One  of  them  is  the  axis  of  the  receiver;  the  other  passes 
through  the  supporters  and  the  butt  piece. 

Butt  piece — Butt  piece  screw,  passing  through  the  supporters  and  the  butt 
piece. 

Apron  :  Lining  of  the  stock,  at  the  junction  of  the  barrel  and  receiver — Stopt 
riveted  to  the  apron,  for  the  receiver  to  rest  on.  The  apron  and  stop  have  a 
screw  hole  tapped  to  receive  the  front  guard  plate  screw. 

Mountings  :  Upper  band — ramrod  spring,  riveted  to  the  upper  band — upper 
band  spring — lower  bandy  with  stud  for  swivel  bar — swivel  bar;  the  rear  end  is' a 
side  screw  for  the  supporters — swivel  screw — stoivelring — guard  plate;  2  studs  for 
the  catch  lever — guard  bow — guard  bow  nuts — catch  lever  and  pin — thru  guard 
plate  screws — butt  plate — 2  biUt  plate  screws. 

Ramrod. 

Stock. 

Implements  :  Screw  driver  and  cone  wrench — wiper — spring  vice — bullet  moiUd. 

Materials. 

Steel:  Chocks;  hammer  and  tumbler;  link;  sear  part  of  trigger;  all  the 
springs;  ramrod. 

Brass :  Sight ;  bands ;  guard  plate ;  guard  bow ;  butt  plate. 

Wood:  Stock. 

Iron :  The  remaining  parts. 

For  description  of  HalVt  B\fle,  (flint  lock,)  see  first  edition  of  OrdoMioe 
Manual. 
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INSPECTION  OF  SMALL  ARMS. 

All  the  materials  used  in  the  manufacture  of  arms  must  be  of  the  best  quality, 
and  they  should  be  tested  by  the  inspectors,  according  to  the  methods  indicated 
in  Chapter  XIV. 

The  wood  for  gun  stocks  should  be  seasoned  at  least  3  years  and  kept  in  a 
dry  place  2  years  before  being  worked;  it  must  be  free  from  knots  sind  sap,  and 
no  wood  which  is  brash  or  light,  (cut  from  old  trees,)  or  worm  eaten,  or  in  any 
degree  decayed,  or  which  is  cut  across  the  grain  at  the  handle  of  the  stock,  or 
which  is  kiln  dried,  should  be  used  or  received. 

The  following  rules  for  inspection  apply  more  particularly  to  the  percussion 
musket,  when  not  otherwise  stated,  but  the  principles  and  most  of  the  details  of 
the  inspection  are  the  same  for  all  fire  arms,  whether  made  at  the  national  armo- 
ries, or  by  contract  at  private  establishments. 

The  attention  of  the  inspecting  officers  should  be  directed,  as  much  as  possi- 
ble, to  the  operations  of  the  workmen  in  the  course  of  the  fabrication  of  arms. 

Each  component  part  is  first  inspected  by  itself  and  afterwards  the  arm  in  a 
finished  state. 

The  materials  and  the  forms  <and  dimensions  of  all  the  parts  must  conform 
strictly  to  those  of  the  established  patterns  ;  the  workmanship  and  finish  must 
be  equal  to  those  of  the  model  arms,  and  the  several  parts  must  be  browned, 
blued,  case  hardened,  or  polished  as  in  the  standard  model. 

The  forms  and  dimensions  of  the  parts  are  verified  by  means  of  the  following 
gauges : 

Ldst  of  Verifying  Gauges  for  ike  Percussion  Musket. 

Each  set  of  gauges  is  distinguished  by  the  letter  with  which  it  is  marked.  Thfr 
pieces  of  the  same  set  are  numbered  as  in  the  following  list. — In  some  cases 
each  groove  of  a  gauge  is  numbered ;  for  instance,  those  of  the  barrel,  rod, 
and  bayonet  gauges :  these  numbers  will  not  be  found  on  the  list. 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10] 
11$ 
12 


FOR  BARRELS. 

1  Stock  gauge  for  the  length  of  the  barrel  and  rod. 

1  Groove  gauge  for  the  diameters  of  the  barrel. 

1  Standard  plug,  ^ 

1  Limit  plug,       >  for  the  calibre  of  the  barrel. 

1  Taper  plu^,     ^ ) 

1  Tap  and  die  for  the  barrel  and  breech  screw. 

1  Standard  tap  and  die  for  the  cone  seat  and  cone. 

1  Tap  gauge  for  the  depth  of  thread  in  the  cone  seat. 

1  Groove  gauge  for  the  finished  barrel  and  breech  screw. 

2  Gauges  for  the  exterior  of  the  cone  seat. 

1  Receiving  gauge  for  the  barrel  and  breech  screw. 
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MQSKET — BARREL — Continued. 


1  Gauge  for  the  vent. 

1  Receiving  gauge  for  the  muzzle. 

1  Groove  and  tap  gauge  for  the  cone. 


1  Pattern  for  lock  plates. 
1  Groove  gauge  for  lock  plates. 
1  Receiving  and  groove  gauge  for  tumblers. 
1  Receiving  and  groove  gauge  for  bridles. 
1  Receiving  and  groove  gauge  for  sears. 
1  Size  gauge  for  the  hole  in  the  sear. 
1  Groove  gauge  for  hammers. 
1  Gau^e  for  the  set  and  length  of  the  hammers. 
1  Receiving  gauge  for  hammers. 
1  Gauge  drift  for  tumbler  holes. 
1  Groove  gauge  for  main  spings. 
1  Groove  gauge  for  sear  springs. 

1  Groove  and  tap  gauge  for  the  lock  screws,  and  for  all  the  screws  ex- 
cept the  wood  screws. 
1  Gau^e  for  depth  of  tumbler  screw  hole. 
1  Receiving  gauge  for  finished  locks. 

FOR  MOUNTINGS  AND  OTHER  PARTS. 

1  Pattern  and  receiving  gauge  for  butt  plates. 

1  Groove  gauge  for  butt  plates. 

1  Groove  gauge  for  bands. 

1  Gauge  mandril  for  lower  bands. 

1  Gauge  mandril  for  middle  bands. 

1  Gauge  mandril  for  upper  bands. 

1  Groove  and  receiving  gauffe  for  guard  plate  bow  and  nuts. 

1  Tap  ^auge  for  tang  screw  hole,  trigger  stud,  and  guard  bow  nuts. 

1  Receiving  gauge  for  guards. 

1  Receiving  and  groove  gauge  for  triggers. 

1  Receiving  and  groove  gauge  for  lower  and  middle  band  springs. 

1  Receiving  and  groove  gauge  for  upper  band  springs. 

1  Receiving  and  groove  gauge  for  side  plates. 

1  Receiving  and  groove  gauge  for  rod  springs  and  wire  pins. 

1  Groove  and  plu?  gauge  for  swivels. 

1  Groove  gauge  for  breech  plate  and  guard  screws,  (wood  screws.) 

1  Receiving  gauge  for  bayonets. 

1  ScAbbard  gauge  for  bayonets. 

1  Groove  gauge  for  bayonets. 

1  Plug  for  bayonet  sockets. 

1  Groove  and  plug  for  bayonets  and  socket  clasps. 

1  Groove  and  pattern  gauge  for  bayonet  necks. 

1  Grooved  ana  tapped  gauge  for  rods. 

1  Groove  gauo;e  and  pattern  for  rod  stop. 

1  Apparatus  for  testing  lock  springs;  consisting  of  a  stock,  scale  beam, 

and  brass  pods  weighing  10  pounds. 
1  Gau^e  for  the  angle  of  the  stock,  and  positions  of  the  bands  on  the 

finished  musket. 
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No.  MU8KET — APYEKDAGVS. 

57  2  Hand  screw  drivers  for  locks. 

58  2  Hand  screw  drivers  for  ^ard  bow  nuts  and  trigger  scre^. 

59  1  Hand  screw  driver  for  side  screws. 

60  1  Iron  brace  with  screw  drivers. 

61  1  Cone  wrench. 

62  1  Charger  for  first  proof  charge— 1- 18th  of  a  pound. 

63  1  Charger  for  second      do .  l-22nd      do. 

64  1  Bench  hammer. 

65  1  Punch  for  wire  pins. 

66  1  Punching  Mrire. 

67  1  Pair  of  small  steel  callipers. 

68  1  Steel  square  divided  into  inches  and  decimals  of  an  inch. 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 


15 
16 
17 
18 
19 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Gauges  for  Percussion  Rifle. 


Stock  gnuge  for  length  of  barrel  and  rod. 

Groove  gauge  for  barrel. 

Standard  plug  for  calibre  of  barrel. 

Limit  plug  for  calibre  of  barrel. 

Tap  for  barrel. 

Die  for  breech  screw. 

Receiving  gauge  for  breech  screw  and  barrel. 

Groove  gauge  for  adjusting  breech  screw. 

Receiving  gauge  for  barrel,  and  plug  with  screws  for  Verifying  the  thread 

for  the  cone. 
Groove  gauge  for  cone  seat. 
Plug  gauge  for  vent. 

Groove  gauge  for  guide  and  sight  of  barrel. 
Charger  for  l-28th  lb.  powder. 
Charger  for  l-32nd  lb.  powder. 

CONE. 

Groove  gauge,  with  holes,  for  size  of  cone. 

Plug  gauge,  with  3  points  for  the  3  sections  of  the  cone  orifice. 

Plug  gauge  for  cone  orifice,  middle  and  upper  end. 

Tap  grinder  for  making  chasers  for  cone  screw  thread. 

Tap  grinder  for  making  chasers  for  the  breech  screw  thread. 

LOCK. 

Receiving  gauge,  with  holes,  for  lock  plate. 

Pair  of  patterns  for  lock  plate. 

Pattern  for  interior  of  lock  plate. 

Pattern  for  bevel  of  lock  plate. 

Groove;  gauffe  lock  plate. 

Pattern  lor  the  hole  for  sear  spring  stud. 

Pattern  with  axis  pivot  for  hammer. 

Plug  gauge  and  sweep  for  the  cup  and  position  of  hammer. 

Plug  for  the  axis  hole  and  cup  of  hammer. 

Groove  gauge  for  hammer. 

Receiving  gauge  with  grooves  and  holes  for  tumblers. 
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RIFLE — LOCK — Continued. 

Pattern  for  tumbler. 

Plug  gauge  for  depth  of  screw  hole  ih  tumbler. 

Receiving  gauge  with  grooves  for  bridle  and  pin  for  pivot  hole  in  bridle. 

Receiving  gauge  with  grooves,  &c.,  for  sears. 

Groove  gauge  with  patterns,  &c.,  for  lock  springs. 

Groove  and  tap  gauge  for  lock,  tumbler,  side,  and  box  sprint  screws. 

Gauge,  with  holes,  for  tumbler,  axis  pivot  and  main  spring,  and  bridle  pivot. 

Apparatus  for  testing  lock  springs. 

MOUNTINOS. 

Receiving  gauge  for  breech  plates. 

Groove  gauge  with  square  for  breech  plate. 

Gauge  plug  for  lower  bands. 

Gauge  plug  for  upper  bands.. 

Groove  gauffe  for  bands. 

Plug  gauge  for  orifice  of  rod  hole  and  band  spring  pivot  hole  in  upper  bands.^ 

Receiving  gauge  for  guard  plates. 

Groove  gauge  with  pattern  for  guard  bow. 

Groove  gauge  tapped,  and  with  holes  for  guard  plate,  guard  bow,  and 

guard  bow  nuts. 
Receiving  and  groove  gauge  for  trigger. 
Receiving  and  groove  gauge  for  lower  band  spring. 
Receiving  and  groove  gauge  for  upper  band  spring. 
Receiving  gauge  with  pattern  for  side  plate. 
Groove  gauge  with  plue  for  swivels. 

Groove  and  tap  gauge  K>r  tang,  breech  plate,  guard  and  trigger  screws. 
Groove  and  tap  gauge  for  ramrods. 
Receiving  and  groove  gauge  for  rod  spring  and  pin. 
Groove  gauge  and  pattern  for  box. 
Groove  gauge  for  box  spring  and  catch. 
Gauge  for  angle  of  stock. 
Gkuge  for  handle  and  comb  of  stock. 
Screwplate  for  cone  thread,  side,  lock,  tang,  box  spring,  trigger,  and  rod 

screws. 

APPENDAGES. 

Hand  sci-ew  driver  for  lock  screws. 

Hand  screw  driver  for  guard  bow  nuts. 

Hand  screw  driver  for  trigger  screw. 

Hand  screw  driver  for  side  and  breech  plate  screws. 

Bench  hammer. 

Punch  for  wire  pins  and  band  springs. 


Gauges  for  the  Percussion  Pistol, 


FOR  THE  BARREL. 


Groove  gauge  for  rough  barrel. 
Tap  ana  die  for  breech  screw. 
Tap  for  cone  seat. 
Gauge  and  die  for  cone  thread 
Gbiuge  pin  for  vent. 
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No. 

6 

7 
8 

12 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


30 
31 
32 
33 
34 
35 
36 
37 
38 


39 

40 : 

41 

42' 

43 

44 

45 

46 

47 


PISTOL — BARREL — Cwntifiued. 

Plug  for  calibre  of  barrel. 

Groove  ^uge  for  finished  barrel. 

Receiving  gauge  for  barrel,  with  pin  for  cone  seat. 

Gauges  for  exterior  of  cone  seat. 

Gauge  for  length  of  barre!  and  rod,  and  for  the  rod  and  swivel. 
Groove  and  size  gauge  for  cone. 


Groove  gauge  for  lock  plate. 

Pattern  for  lock  plate. 

Gauge  pin  for  pivots  of  bridle  and  main  spring. 

Groove  gauge  for  hammer. 

Pattern  gauge  for  hammer. 

Gauge  for  tumbler  hole  and  length  of  hammer. 

Groove  and  receiving  gauge  for  tumbler. 

Gauge  for  depth  of  tumbler  screw  hole. 

Groove  and  receiving  gauge  for  bridle. 

Groove  and  receiving  gauge  for  sear. 

Gauge  pin  for  screw  hole  in  sear. 

Groove  and  pattern  gauge  for  main  spring. 

Groove  and  pattern  gauge  for  sear  spring. 

Receiving  gauge  for  lock. 

Apparatus  for  testing  lock  springs. 

Groove  and  tap  gauge  for  screws. 

FOR  MOUNTINGS,  ETC. 

Receiving  gauge  for  breech  plate. 

Groove  gauge  for  breech  plate  and  band. 

Receiving  gauge  for  guard. 

Groove  gau^e  for  guard  plate  and  bow. 

Gauge  for  trigger  mortise  and  stud. 

Groove  and  receiving  gauge  for  trigger. 

Groove  and  receiving  gauge  for  side  plate. 

Receiving  gauge  for  band. 

Groove  gauge  for  stock. 

Grauge  for  length  and  shape  of  finished  arm. 

APPENDAGES. 

Brace  with  screw  drivers  and  cone  wrench. 

Hand  screw  drivers,  for  slit  screws. 

Screw  driver  for  guard  bow  nut. 

Hand  hammer. 

Sheel  square. 

Charger  for  1st  proof  charge,  l-32nd  lb. 

Charger  for  2nd  proof  charge,  l-40th  lb. 
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Inspection  of  barrels. 

The  first  inspection  of  the  barrel  is  made  after  it  is  reduced  to  the  dimensions 
required  for  proof,  which  are  verified  by  the  proper  gauges  for  that  purpose: 
these  dimensions  are  nearly  the  same  as  those  of  the  finished  barrel  (not  more 
than  0.003  in.  greater  in  the  exterior  diameter,  and  0.003  in.  less  in  the  diame- 
ter of  the  bore,)  leaving  only  sufficient  surplus  metal  (about  Ig  oz.  in  a  musket 
barrel)  to  enable  the  workman  to  dress  the  barrel  in  fine  boring  and  to  remove 
the  marks  made  in  straightening  the  barrel  after  proof.  The  thread  for  the 
breech  screw  in  the  barrel  must  be  cut  and  the  bayonet  stud  brazed  on.  The 
inspector  will  see  that  the  exterior  and  interior  dimensions  of  the  barrel  are  cor- 
rect; tTiat  there  are  no  interior  hammer  marks,  ring  bores,  cinder  holes,  flaws, 
cracks  or  other  defects,  which  will  not  disappear  in  the  finishing,  and  that  the 
thread  of  the  breech  screw  is  accurately  cut. 

The  barrels  rejected  for  defects  that  cannot  be  remedied  will  be  stamped  on 
the  upper  side,  in  a  line  with  the  vent,  with  the  mark  of  condemnation,  which 
will  be  in  all  cases  the  letter  C.  If  the  defect  is  of  such  a  nature  as  not  to  pre- 
vent the  use  of  the  barrel  for  a  shorter  arm,  when  cut  off,  the  mark  will  be  made 
on  the  defective  part. 

Proof,  The  barrels  which  pass  this  inspection  will  then  be  proved  by  being 
fired  twice,  with  the  following  charges: 


l8t  charge. 

2nd  charge. 

Size  of  ball. 

Size  of  wad. 

KIND  OF  BARREL. 

I 

Balls. 
Wads. 

u 

1 

1 

1 

Q 

Square. 

Musket 

Musketoon .... 
Hall's  carbine.. 
Rifle 

Lbs. 

l-18th 
1.22nd 
l-28th 
l-28th 
l-32nd 

No. 

1 
1 
2 
2 

No. 

2 
2 
2 
9 

Lbs. 

|l-22nd 
il.28th 
l-32nd 
!l-32nd 
il-40th 

No. 

No. 

2 
2 
2 
2 
2 

Lbs. 

M5th 
l-15th 
l-32nd 
l-32nd 

1.32nd 

1 

In. 

0.676 
0.676 
0.525 
0.525 
0.525 

In. 

4. 

4. 

3.25 

3.25 

3.25 

Ristol 

1       9 

1 

One  wad  is  placed  on  the  powder  and  the  other  on  the  ball,  (the  upper  ball 
when  there  are  two,)  and  the  charge  is  well  rammed  with  copper  rods.  The 
wad  occupies,  when  rammed,  about  J  in.  in  the  length  of  the  barrel. 

The  barrels  are  closed  for  proof  either  with  their  breech  screws,  (in  which 
case  the  vent  must  be  drilled  before  proof,)  or  with  proving  plugs  having  vents 
in  them 

The  barrels  of  HalPs  arms,  being  without  threads  for  breech  screws,  are 
closed  with  smooth  proving  plugs  0.7  in.  long,  fitting  tight  to  the  barrel:  the 
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p]ug  is  held  in  its  place  by  a  wedge  bearing  against  a  stirrup  attached  to  a  col* 
lar  which  rests  against  the  shoulder  of  the  barrel ;  these  barrels  are  proved  be- 
fore the  supporters  are  attached  to  them;  they  are  loaded  at  the  muzzle  like 
other  barrels. 

Rifle  barrels  are  proved  before  being  rifled. 

Musket  powder  will  be  used  for  proving  the  barrels  of  muskets  and  musket- 
oons ;  rifle  powder  for  all  the  others  ;  the  powder  must  bs  of  the  best  qusdity, 
giving  a  range  of  not  less  than  250  yards  by  the  mortar  eprouvctte ;  it  must  be 
proved  immediately  before  being  used,  unless  it  shall  have  been  proved  wfthin 
one  year,  and  the  inspector  has  no  reason  to  suppose  that  it  has  become  dete- 
riorafed. 

The  roeitsures  for  the  proof  chains  should  be  of  a  conical  fbrm,  with  the 
mouth  as  small  as  may  be  convenient,  in  order  that  there  may  be  lei^s  variation 
in  the  quantity  of  powder;  their  dimensions  will  be  determined  by  the  rule  in 
Chapter  X. 

Before  commencing  the  proof  of  barrels,  the  inspector  will  satisfy  himself  as 
to  the  quality  and  proof  of  the  powder,  the  size  of  the  balls  and  of  the  wads. 

The  inspector  will  observe  the  greatest  caution  in  having  the  barrels  properly 
loaded ;  for  which  purpose,  after  they  are  placed  on  the  proving  bed,  he  will  pass 
a  ramrod  into  each  barrel,  to  verify  the  accuracy  of  the  charge. 

After  the  discharge  he  will  again  pass  the  ramrod  into  each  barrel,  and  those 
which  have  missed  fire  will  be  pricked  and  primed  and  discharged,  before  pro- 
ceeding to  the  second  proof  charge. 

After  the  eiecond  proof  charge,  the  inspector  will  examine  the  barrels  which 
have  burst  and  note  the  cause  of  defect,  whether  in  the  materials  or  workmanship. 

He  will  then  examine  those  which  have  not  burst,  and  he  will  mark,  as  con- 
demned, any  which  are  evidently  defective ;  the  others  will  receive  the  proof 
stamp,  viz :  the  initials  of  the  inspector's  name  with  the  letter  P  undier  them, 
placed  on  the  left  side  of  the  barrel,  just  above  the  left  flat,  and  about  1  in.  from 
the  breech.  The  bai'rels  will  be  immediately  washed  clean,  in  hot  water,  and 
dried,  after  which  they  will  be  again  carefully  examined. 

They  will  now  be  inspected  in  the  interior  and  on  the  exterior;  the  inspector 
will  reject  such  as  are  too  large  in  the  bore,  and  such  as  have  holes,  cross 
cracks,  scales,  seams  or  ring  bores ;  he  will  examine  the  brazing  of  the  bayonet 
stud  and  see  that  the  barrel  is  not  notched  too  deep,  or  indented  inside. 

The  barrels  having  been  reduced  to  their  ultimate  dimensions,  straightened 
and  completely  finished,  are  again  strictly  inspected  to  verify  the  straightness  of 
the  bore,  the  exterior  and  interior  diameters,  their  weight,  (which  should  not 
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vary  more  than  1  oz.  from  the  standard  wfeight,)  the  taps  for  the  breech  screw 
and  cone,  the  size,  position  and  direction  of  the  vent. 

The  straightness  of  the  barrel  may  be  ascertained  by  holding  it  up  to  the  light 
and  reflecting  a  straight  edge  on  the  different  parts  of  the  bore,  by  which  means 
an  experienced  eye  readily  detects  any  inaccuracy  in  the  bore.  The  small  or 
ttandard  plug  should  pass  freely  through  the  whole  length  of  the  barrel  inclu- 
ding the  threads  for  the  breech  screw,  and  the  bore  should  not  admit  the  large 
or  limit  plug. 

The  grooves  of  rifle  barrets  should  be  carefully  examined  to  see  that  they  are 
formed  according  to  the  pattern,  and  that  they  are  even  and  uniform  throughout. 

The  breech  screws  will  be  examined  to  see  that  they  are  of  the  proper  dimen- 
sions, are  sound  in  every  part,  and  have  good  threads ;  those  of  the  new  model 
are  not  case  hardened.  The  screw  must  be  tried  in.  the  barrel,  to  see  that  it 
occupies  all  the  threads  in  the  tap  of  the  barrel,  and  that  it  is  not  loose  after 
entering  three  threads. 

The  vent  should  enter  the  bore  of  the  barrel  clear  of  the, end  of  the  breech 
screw. 

Marks.  Barrels  condemned  for  defects  detected  after  proof,  or  at  any  time  in 
the  course  of  inspection,  are  marked  with  the  letter  C,  struck  in  deeply;  those 
finally  received  are  stamped  in  addition  to  the  proof  mark.  With  the  letters  17.  S., 
on  the  top  of  the  barrel  1  in.  from  the  breech,  and  the  Year  of  fabrication  un- 
derneath those  lettters,  in  the  direction  of  the  axis  of  the  barrel,  ending  at  the 
breech. 

Report  of  Inspection  of  Barrels. 

After  the  inspection  of  each  lot  of  barrels  the  inspector  will  thakie  a  statement, 
showing : 

1.  The  number  of  barrels  offered  for  proof 

2.  The  nunlber  rejected  before  proof. 

3.  The  number  burst  in  proof. 

4.  The  number  rejected  after  proof,  for  flaws,  cross  cracks,  or  other  defects. 

5.  The  number  recdived  after  the  prodf  and  inspections. 

6.  The  number  rejected  on  inspection  of  the  finished  arm. 

These  statements  furnish  the  materials  for  the  reports  of  inspection  required 
by  the  Ordnance  Regulations. 

Cones, 

Verify  the  dimensions  exterior  and  interior,  and  the  thread  of  the  screw. — 
Sec  that  the  upper  part  of  the  cone  is  properly  hardened  and  free  from  cracks  or 
flaws. 
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Locks. 

Examine  all  the  limbs  to  see  that  they  are  sound,  well  filed,  and  of  the  proper 
form  ;  try  the  temper  of  the  hardened  parts  with  a  fine  cut  file. 

Hammers.  Verify  the  dimensions  and  form  carefully  with  the  proper  gauges; 
see  that  they  are  properly  case  hardened,  especially  in  the  head  and  cup  for  the 
cone. 

Tumblers  must  be  verified  separately  with  great  care,  and  their  hardness 
tested. 

Springs.  The  strength  of  the  lock  springs,  as  indicated  by  the  weights  they 
require  to  bend  them  up  to  the  cock  notch,  is  nearly  as  follows : 

Main  spring  of  musket 85  lbs. 

Do.  pistol 74  " 

Sear  spring 20  *• 

Screws.  Examine  the  forms  of  the  stems  and  heads  of  edl  screws  and  the 
cutting  of  the  threads,  and  gauge  them ;  see  that  they  are  properly  hardened. 

Lock  plates.  Verify  with  the  proper  gauges  the  form  and  dimensions,  the 
accuracy  of  the  position  of  the  holes  and  the  threads  of  those  which  are  tapped; 
see  that  the  plate  is  sound  and  free  from  crack.s  and  flaws,  especially  about  the 
tumbler  hole,  and  that  it  is  well  hardened. 

Finished  locks.    The  lock«i  having  been  put  together,  see : 

1st.  That  they  are  clean  in  the  inside. 

2d.  That  (he  sear  works  freely  when  the  sear  screw  is  driven  as  far  as  it  will 
gOj  and  that  the  nose  is  sufiiciently  strong  and  falls  properly  into  the  notches  of 
the  tumbler. 

3d.  That  the  bridle  has  no  cracks  or  flaws  about  the  holes  for  the  tumbler- 
pivot  and  screws. 

4th.  That  the  springs  are  well  bent  and  of  good  proportions;  that  the  fixed 
branches  fit  close  to  the  lock  plate,  and  that  the  moveable  branches  swing  clear 
of  it  without  having  too  much  play. 

5th.  That  the  slits  of  the  screw  heads  are  not  defective. 

6th.  That  the  arbor  and  pivot  of  the  tumbler  fit  accurately  in  their  holes. 

7th.  That  the  hook  of  the  tumbler  does  not  fall  below  the  edge  of  the  lock 
plate  when  the  cock  is  down. 

8th.  That  the  notches  of  the  tumbler  are  sound  and  smooth,  and  that  the 
tumbler  fits  and  turns  well . 

9th.  That  the  hammer  fits  well  on  the  square  of  the  tumbler,  and  that  it  does 
not  rest  on  the  lock  plate  when  screwed  up  tight,  and  that  it  has  the  proper  set 
in  relation  to  the  cone. 

10th.  That  all  the  parts  work  well  together. 
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Marks.  The  place  and  year  of  fabrication  are  marked  on  the  face  of  the  lock 
plate,  in  rear  of  the  hammer ;  at  the  national  armories  an  eagle  and  the  letters 
17.  S.  are  stamped  on  the  lock  plate;  at  private  armories,  the  letters  U.  S.,  with 
the  name  of  the  contractor. 

Mountings. 
The  forms  and  dimensions  are  verified  with  the  appropriate  gauges  and  pat- 
terns. The  rod  springs  should  not  be  so  stiff  as  to  endanger  splitting  the  stock. 
The  trigger  should  be  well  fitted  to  the  guard  plate,  with  as  little  lateral  play  as 
is  consistent  with  its  free  movement.  The  form,  size,  and  threads  of  the  screws 
should  be  carefully  examined.  The  letters  U.  S.  are  marked  on  the  tang  of  the 
butt  plate. 

Ramrods, 

The  temper  of  the  rod  is  tested  by  springing  it  in  four  directions  with  the 
point  resting  on  the  floor.  The  musket  ramrod  should  bend  6  inches  from  a 
right  linejoining the  ends;  the  rod  should  spring  back  perfectly  straight  with- 
out setting.  Its  soundness  and  freedom  from  flaws  and  cross  cracks  are  ascer- 
tained by  the  sound  it  gives  when  suspended  by  one  end  and  gently  struck  with 
a  piece  of  metal,  and  by  passing  it  over  the  edge  of  a  block  of  wood,  or  the 
closed  jaws  of  a  vice,  pressing  down  the  ends  at  the  same  time  and  turning  the 
rod  so  as  to  present  every  side  successively  to  inspection.  Rifle  and  pistol  rods 
are  subjected  to  the  last  tests  only.  The  diameter  of  the  rod  and  the  tap  of  the 
screw  for  the  wiper  are  verified  with  the  proper  gauges.  The  length  is  also 
verified. 

Marks.    The  rods  approved  are  marked  with  a  small  stamp  near  the  head . 

Bayonets. 

The  form  and  dimensions  of  the  bayonet  are  verified  with  the  proper  gauges ; 
the  temper  is  tried  by  springing  the  bayonet  attached  \o  the  barrel,  the  point 
resting  on  the  floor.  In  case  of  doubt,  the  temp«r  of  the  bayonet  is  definitely 
proved  in  the  following  manner : 

Two  iron  staples  are  fixed  in  a  piece  of  oak  plank  on  a  work  bench,  16| 
inches  apart ;  one  of  them  serves  as  a  bridge  and  has  notches  to  receive  the  blade, 
the  other  serves  as  a  staple  for  holding  the  point  of  the  bayonet  close  to  the 
plank  :  the  bayonet  is  fixed  on  a  barrel  to  the  butt  of  which  is  fastened  a  brass 
ball  weighing  6  lbs.,  so  that  by  inserting  the  point  of  the  blade  in  the  staples, 
the  face  and  back  resting  alternately  on  the  bridge,  the  blade  sustains  a  weight 
of  9  lbs.,  which  springs  it  about  |  of  an  inch.    In  this  situation  the  blade  is  also 
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examined  to[detect  flaws  and  cross  cracks.  It  should  not  remain  bent  after  this 
trial. 

The  inspector  then  seizes  the  blade  near  the  point  and  strikes  the  elbow 
smartly  on  the  work  bench,  to  ascertain  that  the  welding  is  sound. 

If  the  proof  shows  no  defects,  he  verifies  the  dimensions  and  bore  of  the  socket 
and  the  accuracy  of  the  channels.  He  examines  the  dimensions  of  the  clasp,  to 
see  that  it  fits  well  to  the  shoulder ;  that  it  turns  evenly,  without  binding  in  any 
part ;  that  the  stop  is  well  placed  and  firmly  set ;  that  the  clasp  screw  and  its 
thread  in  the  stud  of  the  clasp  are  well  cut  *,  that  the  elbow  has  the  proper  form 
and  dimensions. 

JtforAcs.  Bayonets  are  marked  on  the  face  of  the  blade,  near  the  neck,  with 
the  letters  U.  8.;  those  approved  are  marked  on  the  neck  with  the  inspector's 
stamp ;  those  rejected  for  defects  tliat  cannot  be  remedied  are  marked  with  the 
stamp  of  condemnation. 

Stocks, 

The  examination  of  ttie  stock  will  be  directed : 

Ist.  To  the  quality  of  the  wood ;  that  it  has  good  straight  grain,  is  well  sea- 
soned and  free  from  sap  and  worm  holes. 

The  degree  of  seasoning  is  indicated  by  the  smell  of  the  wood  at  a  fresh  cut 
place — by  the  appearance  of  the  lock  and  barrel,  &c.,  when  removed  from  the 
stock ;  they  will  be  rusted  by  unseasoned  wood — by  rolling  a  thin  shaving  be- 
tween the  fingers,  it  will  crumble  if  the  wood  be  well  seasoned,  otherwise  it 
will  be  tough  and  will  bend. 

The  medium  weight  of  a  well  seasoned  musket  stock  is  2  lbs. :  a  stock  made 
of  good  walnut  will  not  weigh  less  than  1  lb.  13  oz. 

2nd.  To  the  workmanship;  that  it  is  free  from  splits,  especially  about  the  bar- 
rel groove  and  heading;  that  it  has  not  been  split  and  glued  up;  that  the  grooves 
and  beds  are  of  the  proper  forms  and  dimensions;  that  the  roundings  for  the 
bands  are  smooth  and  accurate ;  that  the  handle  and  comb  are  of  the  proper 
size  and  form ;  that  the  stock  has  the  proper  fall  or  croolc,  and  is  of  the  right 
length;  that  the  holes  are  well  drilled,  and  that  those  for  the  wood  screws  have 
good  threads. 

In  examining  the  bed  of  the  lock,  see; 

1st.  That  all  the  edges  are  sharp  and  smooth. 

3nd.  That  the  beds  of  the  sear  screw  and  sear  spring  screw  are  not  bored  down 
to  the  trigger  or  to  the  breech  screw. 

3d.  That  the  beds  of  the  main  spring  and  main  spring  screw  do  not  penetrate 
to  the  barrel 
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4th.  That  the  hole  for  the  tang  of  the  sear  is  os  amall  as  possiWe,  9p  that  the 
«ear  shall  not  be  wood  bound. 

5th.  That  the  wires  fit  well  in  their  holes. 

Marks.  The  stocks  inspected  are  marked  on  the  left  side  with  the  stamp  of 
approval,  (the  initials  of  the  inspector's  name,)  or  of  condemnation,  as  the  case 
may  be. 

Appendages, 

Ball  sa'ews  and  wipers  are  examined  by  screwing  them  on  a  piece  of  ramrod 
furnished  with  a  handle,  to  verify  the  accuracy  of  the  screw  thread  ;  the  temper 
of  the  branches  is  tested  by  pressing  the  points  on  a  piece  of  hard  wood,  in 
which  proof  they  should  spring  back  to  their  proper  form. 

-  Screw  drivers,  by  inserting  the  blades  in  a  vice,  or  in  a  slit  made  for  the  pur- 
pose, and  twisting  them  with  the  hand.  Test  the  strength  and  size  of  the  cone 
wrench,  by  putting  it  on  a  square  socket  and  wrenching  it  by  hand. 

Other  implements  are  examined  "by  applying  the  appropriate  patterns  &c., 
and  their  soundness  may  be  further  tested  by  striking  them  a  smart  blow  with 
a  hammer. 

Firdshed  arms.  \ 

Finished  arms  ofiered  for  inspection  must  be  taken  entirely  to  pieces,  and 
each  part  must  be  examined  as  above  directed ;  if  the  parts  have  been  previously 
inspected,  see  that  they  have  sifffered  n^  subsequent  injury.  This  being  done, 
the  arms  will  be  put  together  and  examined  in  their  complete  state.  Some  ef 
the  arms  in  every  lot  should  be  put  together  by  the  inspector  himself. 

The  inspector  will  examine  the  finished  arms  on  every  side,  to  see  that  the 
parts  are  well  fitted  together — he  will  verify  the  principal  dimensions  and  forms 
by  means  of  the  appropriate  gauges  and  patterns.  - 

BarreL  The  diameter  of  the  bore  must  be  verified  with  the  standard  and 
limit  gauges.  The  barrel  should  enter  the  groove  of  the  stock  to  the  depth  of 
half  its  diameter,  and  should  bear  well  in  the  whole  length  of  the  groove,  particu- 
larly at  the  breech.  The  vent  should  be  accurate  in  its  dimensions,  position 
and  direction,  and  a  wire  should  be  passed  into  the  vent  through  the  cone,  to 
see  that  it  is  free.  The  cone  should  be  examined,  to  see  that  it  is  sound.  The 
shoulders  of  the  breech  screw  should  fit  close  to  the  end  of  the  barrel,  and  it  must 
be  free  from  cracks  or  flaws  about  the  tang  screw  hole ;  the  tang  screw  should 
be  perpendicular  to  the  tang.    The  bore  of  the  barrel  should  be  clean  and  bright 

Ramrod.  The  temper  and  the  screw  of  the  ramrod  are  tried  as  before  directed} 
also  by  dropping  it  into  the  barrel,  which  will  test  soundness  and  len^ ;  the 
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ittu)^  of  the  groove  is  ascertained  by  drawing  and  returning  the  rod  smartly 
«^veral  times,  to  see  that  it  holds  well  and  does  not  stick  too  tight;  the  mus- 
keux^n,  pistol  and  carbine  ramrods  should  hold  more  firmly  than  that  of  the 
musket— the  ramrod  must  bear  on  the  rod  stop,  and  in  that  position  its  head 
should  not  project  beyond  the  end  of  the  barrel ;  it  should  fill  the  groove  well ; 
the  oj>en  part  of  the  groove  should  be  in  the  centre  of  the  stock,  the  covered 
j>ari  in  the  middle  of  the  thickness  of  the  stock  between  the  outside  and  the  bot- 
tom of  the  barrel  groove,  and  the  rod  should  not  interfere  with  the  front  side 
scrtw. 

Aiyoitr/.  The  socket  of  the  bayonet  should  be  a  little  below  the  muzzle  of  the 
bftn^l  at  the  upper  end,  and  should  clear  the  upper  band  about  0.05  in.  Work 
the  clasp  to  see  that  the  ramrod  does  not  interfere  with  it,  that  it  bears  well  on 
the  shoulders,  that  the  clasp  screw  holds  well,  that  the  stop  is  firmly  fixed,  and 
that  the  clasp  moves  evenly  without  binding ;  the  blade  of  the  bayonet  should 
del  outwards  a  little  towards  the  point.  To  try  the  strength  and  temper  of  the 
bayonet  when  fixed :  spring  it  smartly  in  four  directions,  towards  the  back  and 
face  and  each  edge,  resting  the  point  on  the  floor,  and  grasping  the  butt  of  the 
stock  with  the  right  hand  and  the  middle  of  the  barrel  with  the  led.  Examine 
the  fitting  of  the  bayonet  to  the  barrel  and  see  that  the  inside  of  the  socket  is 
clean  and  free  from  rust,  and  that  the  bayonet  stud  is  well  brazed  and  of  the 
right  dimensions. 

Lock.  Examine  carefully  the  action  of  the  lock ;  snap  the  hammer  on  the 
cone,  to  see  that  it  fits  well.  Let  the  hammer  down  several  times,  to  judge  of 
the  working  of  the  lock. 

See  also :  1st,  that  the  interior  parts  are  not  wood  bound. 

dnd.  That  the  hammer  stands  off  (0.02  in.)  from  the  lock  plate. 

3d.  That  it  does  not  go  off  at  half  cock,  when  the  trigger  is  pulled  hard. 

4th.  That  it  goes  neither  too  hard  nor  too  easily  when  cocked. 

5th.  That  it  does  not  stop  at  half  cock. 

$ih.  That  ihe  trigger  is  steady  at  cock  atid  half  cock,  and  free  when  the  ham- 
iit«r  IM  down. 

Itli.  That  thejftill  of  the  htinimer  is  not  stopped  by  the  heel  of  the  tumbler^ 
^or«  It  touehes  the  (Kme. 

^h   Thifki  lilt]  hammer  haa  Eufficient  sweep;  and  that  it  falls  evenly,  without 

^amii^^  i^i(^  ^oundnesB  of  the  Immmer  at  the  tumbler  hole. 
Is  ffxaifviii^f^^  ^  finiiih^d  lock  by  itself,  observe  the  rules  laid  down  above;  see 
^gt  tke  h^^  P^^^^  ^^^  accurately  in  its  bed  and  that  the  wood  around  it  is  full 
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Mountings.  The  front  part  of  the  trigger  at  half  cock  should  be  nearly  per- 
pendicular  to  the  surface  of  the  guard  plate;  the  slit  for  the  trigger  should  be  of 
the  exact  width,  so  that  the  trigger  shall  have  no  lateral  motion. 

It  is  important  that  the  guard  plate  should  bear  firmly  on  the  wood  in  every 
part;  as  otherwise,  by  driving  the  tang  screw  too  hard,  the  trigger  might  be 
brought  too  close  to  the  sear  and  the  action  of  the  lock  be  thus  interfered  with. 

The  butt  plate  should  be  well  fitted,  in  the  centre  of  the  stock. 

The  bands  should  fit  smoothly  at  the  shoulders  and  closely  to  the  stock  and 
barrel,  but  not  so  tight  as  to  require  a  great  effort  to  remove  them.  The  band 
springs  should  not  be  too  deeply  set;  they  should  spring  back  freely  when 
pressed  down ;  the  holes  for  the  wires  should  not  interfere  with  the  barrel  or 
ramrod  grooves. 

All  the  mountings  should  fit  smoothly  to  the  stock.  The  stock  should  have 
the  proper  fedl  or  crook,  which  is  ascertained  by  applying  the  pattern  and  by 
trying  the  piece  in  the  position  of  aiming. 

By  sighting  along  the  barrel  it  will  be  seen  whether  it  is  well  stoeked,  whe- 
ther the  upper  band  is  well  placed  and  the  sight  central,  and  the  bayonet  well  set. 

See  also  below:  Inspection  of  arms  in  service. 

SPECIAL  INSTRUCTIONS    FOR  THE   INSPECTION   OF   HALLOS 
CARBINES. 

The  foregoing  rules  for  inspection  of  arms  are  to  be  observed  here  as  far  as 
they  are  applicable ;  such  as  those  relating  to  the  quality  of  materials  and  work- 
manship ;  the  proving  of  barrels  and  ramrods ;  gauging  the  parts  and  ascertain- 
ing that  they  are  sound  ;  that  their  forms  and  dimensions  agree  in  all  respects 
with  those  of  the  standard  models,  and  that  they  are  not  inferior  in  finish  to 
those  models. 

The  following  instructions  apply  exclusively  to  arms  of  Hall's  patent. 

These  arms  should  be  fabricated  in  such  a  manner  that  the  component  parts 
of  all  the  arms  of  the  same  kind  shall  interchange,  or  fit  equally  well  together. 
In  order  to  test  the  accuracy  of  the  work  in  this  respect,  examine  and  gauge  the 
various  component  parts  belonging  to  any  number  of  arms  offered  for  inspection, 
and  cause  the  arms  to  be  put  together  by  taking  the  parts  promiscuously  from 
the  whole  number  examined.  Take  then  a  certain  proportion  of  the  finished 
arms  (say  10  in  every  hundred  of  the  first  400  arms,  after  that  about  10  in  400,) 
and  interchange  the  component  parts  of  each  of  these  lots  of  10,  as  follows : 

2nd.  Apply  each  receiver  to  one  and  the  same  arm — ascertain  that  the  joint 
between  its  muzzle  and  the  breech  of  the  barrel  is  a  little  open,  (from  0.004  in. 
12 
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to  0.008  in.)  so  as  to  admit  of  one  thickness  of  common  writing  paper  without 
jamming  it,  and  two  thicknesses  of  the  same,  jamming  and  holding  them  tight. 
Also,  ascertain  that  its  catch  fits  well  to  the  catch  plate  below,  and  that  when 
the  receiver  is  pressed  hard  down,  the  space  between  the  catch  notch  and  the 
catch  plate  is  not  less  than  0.008  in.  nor  more  than  0.016  in. — that  the  receiver 
admits  of  a  little  motion,  or  has  between  it  and  the  chock  on  each  side  of  it  a 
play  of  not  less  than  0.004  in.  nor  more  than  0.008  in. 

Ascertain  that  the  opening  on  each  side  between  the  receivers  and  the  sup* 
porters,  in  rear  of  the  chocks,  is  not  less  than  0.008  in.,  nor  more  than  0.016  in. 

That  the  opening  between  the  rear  end  of  the  receiver  and  the  butt  piece,  and 
between  the  front  part  of  the  shoulders  (before  the  chocks)  and  the  supporters, 
is  not  less  than  0.016  in.  nor  more  than  0.03  in.  That  the  receiver  opens  and 
shuts  with  ease,  and  that  the  trigger  which  is  attached  to  it  passes  through  the 
guard  freely  and  clear  of  the  end  of  the  mortise  in  the  guard,  both  in  front  and 
rear,  and  that  when  the  piece  it  cocked  and  the  receiver  shut,  the  trigger  stands 
I  of  an  inch  from  the  guard  behind. 

3d.  Apply  one  catch  plate  to  all  the  stocks ;  put  in  a  receiver  and  ascertain 
that  it  fits  the  catch :  also,  apply  all  the  catch  plates  to  one  and  the  same  stock 
and  receiver,  ascertaining  that  each  one  fits. 

4th.  Apply  all  the  catches  to  each  receiver  and  ascertain  that  the  catch  fits  oa 
the  plate  below  j  that  the  opening  between  the  hook  of  the  catch  and  the  catch 
plate  is  correct  as  before  stated. 

5th.  Apply  all  the  chocks  to  one  and  the  same  arm  and  ascertain  that  the 
opening  or  joint  formed  between  the  receiver  and  the  barrel  is  within  the  limiti 
before  prescribed.  Apply  one  and  the  same  pair  of  chocks  to  each  arm,  and 
ascertain  that  the  opening  in  the  joint  between  the  receiver  and  the  barrel  is  the 
same  as  before. 

6th.  Apply  all  the  butt  pieces  to  one  and  the  same  arm  ascertaining  that  each 
one  fits  alike  and  corresponds  well  with  the  ends  of  the  supporters,  with  the 
wood  of  the  stock  and  with  the  screw  holes  through  the  stock  and  the  sup- 
porters— then  apply  one  and  the  same  butt  piece  to  all  the  arms  and  ascertain 
the  same  points  as  before. 

7th.  Apply  all  the  butt  plates  to  one  and  the  same  stock,  but  without  turning 
in  the  screws,  except  in  a  few  of  the  plates,  otherwise  the  hold  of  the  screw  in 
the  wood  will  be  injured ;  but  ascertain  that  the  holes  in  the  plate  correspond 
with  those  in  the  stocks  at  the  same  time  that  its  outer  edges  correspond  with 
the  outside  of  the  stock — then  apply  one  and  the  same  butt  plate  to  all  the  stocki 
and  ascertain  that  it  fits  alike  to  each,  turning  in  the  screws  in  this  latter  case. 
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8th.  Apply  all  the  guards  to  one  and  the  same  stock,  ascertaining  that  each 
fits  the  wood  well  around  its  edges  and  at  the  holes — then  apply  one  and  the 
;same  guard  to  each  of  the  stocks,  ascertaining  that  it  fits  as  before. 

9th.  Apply  each  set  of  bands  to  one-and  the  same  stock  and  barrel,  ascertain- 
ing that  they  go  moderately  tight  only,  and  so  nearly  alike  as  to  make  good'and 
^lose  work — then  apply  one  and  the  same  set  of  bands  to  all  the  arms  and  ascer- 
tain the  same  points  with  each,  and  that  the  bands  fit  well  to  the  stocks  and 
-  barrels  and  to  the  band  springs. 

10th.  Apply  all  the  barrels,  with  one  and  the  same  set  of  bands,  to  one  and 
the  same  stock,  putting  the  bands  fully  to  their  places  to  ascertain  that  they  go 
neither  too  tight  nor  too  loose,  which  will  be  the  case  when  they  admit  of  being 
shoved  by  the  hand  to  within  a  quarter  of  an  inch  of  their  respective  places ; 
ascertain  that  the  supporters  fit  the  stocks  and  the  butt  pieces — then  apply  one 
and  the  same  barrel  with  the  same  set  of  bands  to  each  of  the  stocks,  observing 
the  same  particulars. 

11th.  Ascertain  that  the  supporters  are  securely  fastened  to  the  barrels  with 
two  screws  in  each,  and  with  good  solder  over  the  whole  extent  of  the  supporter 
where  it  comes  in  contact  with  the  barrel — to  determine  this  point,  put  a  little 
oil  above  the  junction  of  the  supporter  and  the  barrel,  then  grasp  both  supporters 
with  one  hand,  holding  the  barrel  with  the  other,  and  spring  them  inwards 
several  times;  if  the  soldering  is  not  sound,  the  oil  will  be  seen  to  issue  from 
between  the  supporters  and  the  barrel. 

12th.  Test  the  guides,  ascertaining  that  they  slide  equally  easy  in  their  re- 
spective dove-tails  in  all  the  barrels,  first  applying  all  the  guides  to  one  barrel 
and  then  one  of  them  to  all  the  barrels. 

13th.  Examine  the  receiver  and  the  various  parts  attached  to  it  by  applying 
in  the  first  place  all  the  hammers  to  one  and  the  same  receiver,  ascertaining  that 
each  one  falls  fairly  down  on  the  cone  ;  then  apply  one  and  the  same  hammer 
to  all  the  receivers ;  and  thus  proceed  to  test  the  accuracy  of  all  the  different 
parts  of  the  lock  attached  to  the  receiver,  applying  all  of  the  different  compo- 
nent parts  to  one  and  the  same  receiver,  and  one  of  each  of  the  component  parts 
to  all  the  receivers. 

GENERAL   DIRECTIONS. 

The  inspector  is  not  restricted  to  the  particular  examinations  above  men- 
tioned ;  he  will  make  any  other  examinations  which  he  may  deem  necessary  to 
ascertain  the  quality  of  any  part  of  the  arms  and  their  conformity  to  the  stan- 
dard models;  if  he  discovers  or  suspects  any  attempts  on  the  part  of  the 
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Previous  to  commencing  the  operation  of  browning,  it  is  necessary  that  the 
barrel  or  other  part  should  be  made  quite  bright  with  emery  or  a  fine  smooth 
file,  (but  not  burnished,)  after  which  it  must  be  carefully  cleaned  from  all 
greasiness ;  a  small  quantity  of  pounded  lime  rubbed  well  over  every  part  of 
the  barrel  is  the  best  for  this  purpose.  Plugs  of  wood  are  then  to  be  put  into 
the  muzzle  of  the  barrel  and  into  the  vent,  and  the  mixture  applied  to  every 
part  with  a  clean  sponge  or  rag.  The  barrel  is  then  to  be  exposed  to  the  air  for 
twenty-four  hours;  after  which  time  it  is  to  be  well  rubbed  over  with  a  steel 
scratch  card  or  scratch  bmsh,  until  the  rust  is  entirely  removed  ;  the  mixture  may 
then  be  applied  again,  as  before,  and  in  a  few  hours  the  barrel  will  be  suf- 
ficiently corroded  for  the  operation  of  iscratch  brushing  to  be  repeated.  The 
same  process  of  scratching  off  ihe  rust  and  applying  the  mixture  is  to  be  re- 
peated twice  or  three  times  a  day  for  four  or  five  days\  by  which  time  the  barrel 
will  be  of  a  very  dark  brown  color. 

When  the  barrel  is  sufliciently  brown  and  the  rust  has  been  carefully  re- 
moved from  every  part,  about  a  quart  of  boiling  water  should  be  poured  over 
every  part  of  the  barrel,  in  order  that  the  action  of  the  acid  mixture  upon  the 
barrel  may  be  destroyed  and  the  rust  thereby  prevented  from  rising  again. 

The  barrel,  when  cold,  should  afterwards  be  rubbed  over  with  linseed  oil  or 
sperm  oil.  It  is  particularly  directed  that  the  steel  scratch  card  or  scratch  brush 
be  used  in  the  place  of  a  hard  hair  brush,  ^otherwise  the  browning  will  not  be 
durable,  nor  have  a  good  appearance. 

The  browning  mixture  is  appilied  to  other  parts  of  arms  in  the  same  manner 
as  to  the  barrels. 

About  6  quarts  of  browning  mixture  are  required  for  1,000  barrels. 

To  remove  old  browning  :  Plug  the  vent  and  the  muzxle  of  the  barrels ;  im- 
merse the  browned  parts  for  one  hour  in  boiling  lime  water  or  lye,  to  remove 
the  varnish  or  grease ;  wipe  them  and  put  them  in  vinegar,  in  a  wooden  trough, 
for  half  an  hour  or  an  hour,  when  the  browning  may  be  rubbed  off  with  a  rag. 

PACKING  SMALL  ARMS. 

Box  for  20  Percussion  Muskets.  Plate  16. 
The  box  is  made  of  well  seasoned  pine  boards  1  in.  thick ;  the  sides  and  bot- 
toms lap  over  the  ends.  4  comer  pieces  (oak)  2.25  in.  wide,  1 .  125  in.  thick ;  the 
width  of  the  corner  piece  is  placed  against  the  end  of  the  box;  a  rabet  is  cut  in 
each  piece  to  receive  the  ends  of  a  board  4.5  in.  wide  and  .125  in.  thick,  which 
forms  the  inner  lining  of  the  implement  pocket.  2  end  linings,  between  the 
corner  pieces,  8.75  in.  deep,  leaving  vacant  spaces  above  them,  between  the 
corner  pieces,  4.5  in.  deep,  for  the  implements.  They  are  fastened  to  the  ends, 
each  with  two  nails. 
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Packing  box  for  20  Rifles. 

Rifles  are  packed  in  the  same  manner  as  muskets,  the  box  being  made  like 
the  musket  box  except  in  its  dimensions,  and  omitting  the  bayonet  clamps. 

Interior  dimensions  of  rifle  box:  Length  between  the  end  linings  50  in. ;  width 
16.75  m. ;  depth  12.5  in. 

Packing  box  for  50  Pistols.     Plate  16. 

The  form  and  dimensions  of  the  box  are  represented  in  the  plate. 

The  muzzles  and  the  heads  of  the  rods  are  inserted  in  holes  countersunk  in 
the  side  of  the  box,lhc  handle  of  the  stock  being  confined  by  4  clamps^  which 
slide  in  grooves  made  in  the  ends  of  the  box. 

The  implements  are  placed  in  a  small  compartment  provided  for  them,  at  the 
top  of  the  box. 

Interior  dimensions  of  pistol  box:  Length  43.25  in.;  width  14.5  in.;  depth  12  in. 

Weights  of  boxes  ofArTns  packed. 

20  muskets,  percussion 290  Ibs^ 

20      do.        flint 300    " 

20  rifles,  percussion 275    " 

50  pistols,      do 190    '* 

Packing  Arms  with  Straw. 

In  the  field,  or  under  other  circumstances,  when  the  proper  arm  chests  are  not 
on  hand,  it  may  sometimes  be  necessary  to  pack  arms  in  this  manner. 

The  interior  dimensions  of  a  box  for  20  muskets  may  be  the  same  as  for  the 
regular  packing  box. 

The  straw  should  be  long,  perfectly  dry,  and  free  from  dust;  rye  straw  is  the 
best ;  hay  should  not  be  used :  about  25  lbs.  of  straw  aje  required  to  a  box. 

To  prepare  the  musket  for  packing:  oil  it ;  let  down  the  hammer,  pass  the 
bayonet  up  to  the  socket  into  the  guard  bow,  on  the  right  side,  in  front  of  the 
trigger.  Make  a  rope  of  about  40  straws,  slightly  twisted,  and  40  in.  long; 
wrap  it  about  the  musket,  commencing  on  top  of  the  hammer,  going  round  the 
bayonet  below,  again  over  the  hammer  and  round  the  piece  in  front  of  the 
guard,  then  over  the  socket  of  the  bayonet  near  the  neck,  and  wrapping  the  rest 
around  the  handle  of  the  stock. 

Lay  a  bed  of  straw  2  in.  thick  in  the  bottom  of  the  box ;  in  the  middle  and 
at  6  in.  from  the  ends,  place  three  cushions  of  straw  6  in.  thick  and  12  in. 
wide. — Put  in  a  tier  of  10  muskets  crossing  each  other,  the  butts  resting  alter- 
nately against  the  ends  of  the  box,  the  guards  uppermost,  and  the  hammers  bear- 
ing on  the  cushions.  Put  small  trusses  of  straw  under  the  upper  and  middle 
bands,  by  raising  the  muskets  at  one  end  and  then  pressing  them  down  between 
the  others.  Pack,  between  the  butts,  wads  of  straw  8  in.  long,  made  of  a  hand- 
till  of  straws  folded  in  three;  cover  the  guards  and  guard  bows  with  the  ends  of 
the  straw  that  forms  these  wads,  which  will  be  still  about  12  in.  long.     Put  in 
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another  tier  of  10  muskets  in  the  same  manner,  making  the  cushions  4  in.  thick. 
Pack  the  implements  in  straw  in  the  vacant  spaces.  Fill  the  box  with  straw, 
so  that  the  cover  shall  require  strong  pressure  to  keep  it  down.  Put  two  hoops 
round  the  box,  at  18  in,  from  the  ends. 

Other  arms,  swords,  &c.,  are  packed  in  1  similar  manner. 

Arms  should  not  be  wrapped  in  paper,  unless  it  be  oiled,  as  it  attracts  moist- 
ture  more  readily  than  straw  does. 

PRESERVATION  OF  ARMS  IN  STORE. 

Arrangement  and  Manner  of  Storing  Arms. 

Arms  are  kept  at  the  Arsenals  either  in  the  boxes  in  which  they  are  received 
from  the  armories,  or  in  racks. 

Those  of  each  kind  are  kept  separate  and  they  are  arranged  according  to  the 
model,  the  place  and  year  qf  fabrication,  and  the  time  when  they  were  last 
cleaned. 

New  arms  are  kept  distinct  from  those  which  have  been  repaired. 

Each  parcel  shouJd  have  a  label  indicajting  the  kind,  number,  model,  date  oi 
their  receipt  in  store,  and  of  their  being  last  cleaned. 

The  manner  of  keeping  arms  at  the  arsenals  is  determined  by  the  chief  of  the 
Ordnance  Department,  according  to  the  peculiar  circumstances  of  each  case,  and 
racks  are  constructed  for  them  only  in  pursuance  of  special  authority  from  the 
Ordnance  office ;  without  such  authority  they  are  kept  in  boxes.  The  form 
and  arrangement  of  the  racks  vary  with  those  of  the  room  in  which  they  are 
placed,  so  as  to  use  the  space  to  the  best  advantage,  and  give  light  and  air  to 
every  part  of  the  room.  The  usual  arrangement  of  racks  for  muskets  is  to 
establish  two  rows  of  double  racks,  two  tiers  high,  perpendicular  to  the  length 
of  the  room,  leaving  alleys  around  the  room  next  to  the  walls,  and  in  the  cen- 
tre, if  necessary.  The  bayonets  are  passed  through  the  middle  band  swivel,  the 
socket  covering  the  top  of  the  ramrod.  Other  racks  of  a  similar  kind  may  be 
made  for  rijUs,  carhinesy  &c.  Pistols  are  suspended  by  the  guard  bows,  on  hooks 
driven  into  the  faces  of  the  musket  racks,  or  into  the  joists,  or  into  strips  at- 
tached to  the  walls  of  the  building. 

When  there  are  neither  racks  nor  boxes  prepared,  the  arms  are  stored  in  dry 
rooms,  arranged  in  rows  apart  from  the  walls,  standing  on  their  muzzles  and 
sapported  by  frames  to  prevent  them  from  pressing  too  much  on  each  other. 
The  bayonets  should  be  unfixed  and  passed  through  the  swivel.  They  should 
be  covered  with  tarpaulins  or  cloths,  if  necessary,  to  protect  them  from  dust. 

Arms  of  peculiar  kinds  and  arms  to  be  repaired,  are  kept  separate  from 
others ;  as  also  arms  unserviceable  or  condemned  to  be  broken  up. 

Limbs  and  spare  parts  intended  for  repairs  of  arms  should  be  kept  in  store  by 
themselves,  in  a  dry  place,  classed  according  to  the  kind  of  arms  and  to  the 
model  and  year  of  fabrication,  and  labeled  accordingly. 
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\twket  and  rifle  barrels  and  other  long  barrels,  standing  on  their  muzzles ; 
piles  covered  from  the  dust  with  tarpaulins  supported  so  as  not  to  touch  the 
rrels.  Pistol  harrelsi  bayonets^  and  other  small  parts,  in  drawers  or  boxes, 
operly  labeled.  Stocks,  in  square  piles,  in  the  attic  or  upper  story  of  the 
ilding. 

Care  of  Arms  in  Store, 

Arms  when  received  at  an  arsenal  should  be  unpacked  and  carefully  exam- 

<ed,  to  detect  any  damage  suffered  in  transportation;  they  should  be  cleaned 

nd  oiled,  if  they  require  it.    Those  arms  which  are  not  to  be  placed  in  racks 

hould  be  returned  to  the  boxes,  laid  in  loosely  but  safely,  and  the  cover  slightly 

Astened  down,  so  that  they  can  be  readily  examined,      f 

All  arms  in  store  should  be  frequently  examined,  to  see  that  they  do  not  be- 
come rusty.  Those  which  are  found  to  be  rusted  should  be  immediately  clean- 
ed and  again  oiled.  Browned  arms,  if  affected  with  specks  of  rust,  should  be 
rubbed  hard  with  linseed  oil^nd  if  the  appearance  of  the  browning  indicate  that 
the  acid  is  not  neutralized,^i:are  should  be  taken  to  examine  the  arms  again  with- 
in a  short  time,  as  it  may  be  found  necessary  to  remove  and  renew  the  brown- 
ing; but  this  operation  should  not  be  performed  without  special  authority  from 
the  chief  of  the  Ordnance  Department,  on  the  report  of  a  duly  authorized 
inspector. 

Arms  which  are  to  be  repaired  should  be  oiled  and  taken  care  of  in  the  same 
manner  as  serviceable  arms.  Irreparable  arms,  the  parts  of  which  can  be  used 
for  repairs,  should  be  oiled.  Similar  remarks  apply  to  spare  parts  for  repair  of 
arms. 

Sperm  oil  should  be  used  for  greasing  arms. 

Empty  boxes  from  which  the  arms  in  racks  are  taken  should  be  kept  with  all 
the  parts  belonging  to  them  in  the  attics  or  other  dry  situations. 
The  store  houses  for  arms  should  be  aired  in  clear  dry  weather. 

Issuing  Arms. 

The  Ordnance  Regulations  prescribe  the  manner  of  issumg  arms  to  the  troops, 
under  the  various  circumstances  of  service,  and  to  the  States,  for  arming  the 
militia. 

All  arms  issued  from  an  arsenal  should  be  carefully  examined  before  delivery, 
cleaned  and  put  in  good  order ;  if  intended  for  transportation,  they  should  be 
oiled,  if  necessary,  afVer  cleaning,  and  carefully  packed. 

PRESERVATION  OF  ARMS  IN  SERVICB. 

The  officers,  non-commissioned  officers,  and  soldiers  should  be  instructed  and 
practised  in  the  nomenclature  of  the  arms,  the  manner  of  dismounting  and 
mounting  them,  and  the  precautions  and  care  required  for  their  preservation. 
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Eoeh  foldier  should  have  a  screw  driver  and  a  wiper,  and  each  aqosi  rf  li 
a  wire  and  a  tumbler  pun«b,  and  a  spring  vice.  No  other  implements  ^oiUk 
used  in  taking  arms  apart  or  in  setting  them  up. 

In  the  inspection  of  arms,  officers  should  attend  to  the  qualities  esseinla 
service,  rather  than  to  a  bright  polish  on  the  exterior  of  the  arms.  The  ns 
should  be  inspected  in  the  quarters  at  least  once  a  month,  with  the  band  td 
lock  separated  from  the  stock. 

Taking  Arms  to  pieces. 

To  lake  apart  the  altered  percuBsion  musket ^  pattern  of  1822. — I.  The  btyo- 
net^2.  The  ramrod — 3.  The  side  screws— 4.  The  side  plate— 5.  The  lod- 
6.  The  upper  band— 7.  The  upper  band  spring— 8.  The  middle  band— 9.  TV 
middle  band  spring— 10.  The  trigger  wire— 11.  The  trigger — 12.  The  tu? 
•crew — 13.  The  lower  band — 14.  The  lower  band  spring — 15.  The  band- 
16.  The  guard  screws— 17.  The  guard— 18.  The  butt  plate  screws— 19.  Tk 
butt  plaie. 

In  the  musket  of  the  model  of  1840,  and  in  the  new  percussion  musket,  tk 
trigger  screw  and  trigger  are  taken  off  after  the  guard,  then  the  pin  for  thcnm- 
rod  spring,  and  the  ramrod  springs. 

Order  in  which  the  lock  is  taken  apart.— X^ock  the  piece  and  put  the  spring  via, 
or  clamp,  on  the  main  spring.  1.  The  main  spring  screw — 2.  The  main  spring- 
3.  The  sear  spring  66rew  (before  turning  this  screw  entirely  out,  strike  theelbof 
of  the  spring  with  the  screw  driver,  so  as  to  disengage  the  pivot  from  its  IDO^ 
tise) — 4.  The  sear  spring — 5.  The  sear  screw — 6.  The  sear — 7.  The  bridk 
screw — 8.  The  bridle— 9.  The  tumbler  screw — 10.  The  tumbler  (it  is  driwi 
out  with  the  punch  inserted  in  the  screw  hole) — 11.  The  hammer. 

The  lock  and  the  musket  are  put  together  in  the  inverse  order  of  taking  them  apt^ 

The  tumbler  screw  has  a  larger  head  than  any  other  loek  screw.  The  other  four 
lock  screws  are  distinguished  by  their  lengths,  which  are  in  the  following  order, 
beginning  with  the  shortest,  viz :  1.  Main  spring  screw — 2.  Sear  spring  screw— 
3.  Bridle  screw — 4.  Sear  screw.  The  two  side  screws  sire  of  nearly  equal 
length ;  the  point  of  the  rear  one  is  flat,  that  of  the  front  one  rounded .  There 
are  two  sizes  for  the  threads  of  these  screws ;  the  first  for  the  side  screws,  the 
second  for  all  the  others. 

Before  replacing  the  screw,  put  a  small  drop  of  sperm  oti  in  the  screw  hole  or 
on  the  point  of  the  screw ;  put  a  drop  of  oil  also  on  the  arbor  and  pivot  of  the 
tumbler;  between  the  moveable  branches  of  the  springs  and  the  lock  plate;  on  the 
hook  and  notches  of  the  tumbler,  after  the  lock  is  put  together.  Take  care  that 
the  screws  are  not  turned  in  too  hard,  so  as  to  make  the  limbs  bind  ;  to  insure 
this,  try  the  motion  of  each  limb  before  and  eifter  its  spring  is  mounted,  and  see 
that  it  moves  freely  without  friction. 
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The  soldier  should  never  take  the  lock  apart,  take  off  the  guard,  or  take  out 
the  cone,  except  when  a  non-commissioned  officer  considers  it  necessary.  The 
band  and  rod  springs,  and  the  butt  plate  should  not  be  taken  off  unless  it  is  im- 
possible to  clean  them  in  place*  The  breech  screw  should  be  taken  out  only  by 
an  armorer,  and  never  in  ordinary  cleaning ;  the  same  remark  applies  to  the  ba- 
yonet clasp  of  the  new  musket,  which  should  be  frequently  oiled. 

Cleaning  and  care  of  Arms, 

For  the  iron  and  steel  parts,  when  much  rusted,  use  fine  emery,  sifted  and 
moistened  with  oil ;  when  slightly  rusted,  use  rotten  stone  or  brick  dust,  sifted 
very  fine,  moistened  likewise  with  oil.  For  the  brass  partSy  use  rotten  stone  or 
fine  brick  dust,  moistened  with  vinegar  or  water ;  these  parts  should  not  be 
greased.  Make  use  of  a  hard  brush,  or  a  piece  of  soft  wood,  such  as  white  pine 
or  cedar.  Remove  the  dirt  from  the  screw  holes  by  screwing  a  piece  of  soft 
wood  into  them.  Wipe  the  parts  clean  with  a  linen  rag,  (leaving  a  little  oil  on 
the  inner  parts  of  the  lock,)  but  never  burnish  them. 

To  clean  the  exterior  of  the  barrel,  lay  it  flat  on  a  bench  or  table  or  piece  of 
board,  in  order  to  avoid  bending  it.  The  practice  of  cleaning  a  bright  barrel  by 
supporting  it  at  the  two  ends  and  rubbing  it  with  a  strap  or  buflT  stick,  or  with 
the  ramrod  to  burnish  it,  is  highly  pernicious,  and  should  be  strictly  prohibited. 
After  firing,  the  barrel  should  be  always  washed  ;  when  the  water  comes  oflf 
clear,  wipe  the  barrel  dry,  and  then  pass  into  it  a  rag  moistened  with  oil. 

To  take  off  the  barrel:  after  removing  the  bands  and  the  tang  screw,  hold  the 
stock  and  barrel  lightly  with  the  left  hand,  about  6  inches  from  the  breech,  the 
barrel  down,  with  the  muzzle  about  an  inch  from  the  ground  ;  strike  with  the 
right  hand  on  the  handle  of  the  stock  until  the  barrel  is  disengaged  from  its 
groove,  supporting  the  barrel  with  the  left  hand  until  it  can  be  seized  by  the 
right  hand  and  separated  from  the  stock. 

To  change  the  cone^  when  it  is  broken  or  worn  out :  after  removing  the  old 
cone,  enter  the  new  one  carefully  with  the  fingers,  before  using  the  wrench,  in 
order  to  avoid  bruising  the  thread  in  the  barrel. 

It  IS  very  important  to  use  no  other  implements  than  those  before  mentioned. 
By  using  nails  to  drive  out  the  wires,  their  holes  are  enlarged.  The  main  spring 
should  never  be  heated  for  the  purpose  of  either  raising  or  lowering  its  temper; 
this  destroys  the  elasticity  o£  the  spring  and  the  lock  no  longer  gives  fire. 

The  notches  of  the  tumbler,  the  hook  of  the  mainspring,  and,  in  general,  all  the 
joints  of  the  lock,  sl^ould  be  frequently  oiled,  after  first  wiping  ofifthe  hard  grease 
and  the  dust. 

Browned  arms  are  cleaned  by  rubbing  them  hard  with  an  oiled  rag  until  the 
oil  is  well  incorporated  with  the  browning  ;  or  by  rubbing  them  with  bees  wax 
on  a  rag  or  cork. 
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Care  of  HaWs  Carbines. 

The  peculiar  construction  of  these  arms  renders  it  necessary  to  observe  cer- 
tain precautions  in  the  use  of  them,  besides  those  which  are  required  generally 
for  the  preservation  of  small  arms. 

To  take  the  arm  apart.  Turn  out  the  front  side  screw  and  remove  the  receiver, 
then  turn  out  the  other  side  screw,  loosen  the  bands  and  take  off  the  barrel. 
The  order  in  which  the  other  mountings  aro  detached  from  the  stock  is  not  im- 
portant. 

To  take  the  lock  apart.  Detach  the  limbs  in  the  following  order:  1,  the  sear 
spring  screw ;  2,  the  sear  screw;  3,  the  sear ;  4,  the  sear  spring ;  5,  the  main 
spring  screw,  (after  compressing  the  main  spring  with  the  spring  vice,  and  de- 
taching it  from  the  link  •,)  6,  the  main  spring ;  7,  the  hammer  screw ;  8,  the 
hammer ;  9,  the  link  screw,  10,  the  link. 

To  put  the  arm  together.  The  mountings  are  attached  to  the  stock  before  the 
barrel  is  put  in,  observing  that  the  butt  piece  screw  should  not  be  turned  in 
hard  until  the  barrel  is  in  place. 

To  put  the  lock  together.  Place  the  sear  spring  and  turn  its  screw  loosely  in ; 
put  in  the  main  spring  and  its  screw,  and  then  the  hammer ;  hook  the  link  to 
the  main  spring  with  the  aid  of  the  spring  vice  ;  put  in  the  sear  wmi  its  screw, 
and  then  turn  in  the  sear  screw  and  sear  spring  screw  tight.  The  tumbler  screw 
and  the  sear  screw  should  be  turned  in  very  tight;  the  other  screws  are  left 
rather  loose. 

The  greatest  attenHon  must  be  paid  to  the  chockSf  by  which  the  recoil  of  the  re- 
ceiver is  checked,  and  the  opening  between  it  and  the  banel  regulated.  This 
opening  should  be  such  as  to  adm<t  one  thickness  of  common  writing  paper,  and 
to  bind  two  thicknesses;  if  the  opening  becomes,  from  any  cause,  too  great,  it  may 
be  diminished  by  inserting  a  thin  slip  of  metal  in  the  notch  of  the  supporter,  be- 
hind one  chock  or  both,  as  may  be  required.  > 

The  shouldera  of  the  receiver  must  always  bear  $rmly  against  both  chocks ; 
the  piece  should  never  he  fired  without  the  chocks  heingin  place,  as  in  that  case  the 
opening  between  the  receiver  and  the  barrel  beconf^s  much  too  great,  lijMirt  of 
the  charge  is  perhaps  lost,  the  effect  of  the  remai^er  much  lessened,  and,  the 
stock  almost  inevitably  destroyed  by  the  blast,  a^d.  Vy  the  undue  strain  which 
it  suffers  from  the  recoil  of  the  receiver.  /  '  ^ 

If  by  frequent  firing  the  receiver  becomes  foul  so  as  to  close  with  diificuliy,' 
or  not  to  admit  the  ball  readily,  its  easy  action  may  be  restored  by  slightly 
wetting  it  and  wiping  the  bore  with  the  finger,  and  the  muzzle  with  the  palm  of 
the  hand. 
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INSPECTION   OF    ARMS   IN   SERVICE,    OR  WHICH   HAVE   BEEN 
IN   SERVICE. 
Implements.    Standard  and  limit  gauges  for  the  bore,  limit  gauges  for  the  ex- 
terior of  the  barrel,  and  a  screw  plate  with  taps  for  the  holes  of  the  lock  plate. 
The  following  are  the  principal  points  to  be  attended  to  in  the  inspection  of 
arms  : 

1st.   The  ctrms  being  taken  to  pieces  and  cleaned. 

Barrel.  Defects  for  which  the  barrel  mxtst  be  condemned  as  unfit  for  service. 
The  large  gauge  entering  the  whole  length  of  the  barrel.  The  small  or  standard 
gauge  not  entering,  unless  the  diminution  of  the  bore  is  caused  by  the  barrel 
being  indented  or  bent,  defects  which  may  be  remedied.  A  diminution  of  the 
exterior  diameter  at  the  breech  or  at  the  muzzle,  so  as  to  enter  the  small  re- 
ceiving gauges:  this  diminution  is  0.1  inch  at  the  breech;  0.03  inch  at  the 
muzzle  for  arms  with  bayonets,  and  0.045  inch  for  arms  without  bayonets.  A 
diminution  of  more  than  0.25  in  the  length  of  a  pistol  barrel,  or  0.5  inch  in 
the  lengths  of  other  barrels.  Splits,  cross  cracks,  and  other  serious  defects, 
caused  either  by  bad  workmanship  or  by  us£^ 

Examine  the  barrel  carefully  to  see  if  it  hais  any  of  the  above  defects,  and  if 
so,  mark  them  with  a  file,  when  not  very  apparent — see  if  the  bayonet  stud  is 
broken  or  too  much  worn — if  the  cone  seat  is  perfect,  and  its  thread  in  good  order, 
and  the  vent  unobstructed.  If  the  breech  screw  is  not  tight  afler  entering  5  or  6 
threads,  or  if  it  can  be  screwed  down  by  hand  without  the  use  of  a  wrench — if 
the  threads  are  not  sharp  and  sound — ^if  the  plug  does  not  fill  up  the  whole 
box  of  the  female  screw — if  the  tang  is  broken  or  cracked  at  the  screw  hole — 
or  if,  when  the  breech  screw  is  in,  the  tang  is  not  even  with  the  upper  surface 
of  the  barrel,  a  new  breech  screw  is  required. 

Cone.  Examine  the  chamfered  end  of  the  cone  to  see  that  it  is  not  broken 
or  bi^iised ;  examine  also  the  thread  and  the  vent. 

BiTONET.  A  bayonet  is  considered  unserviceable  if  the  blade  is  1  inch  too 
short  —see  if  it  is  sound  and  perfect  in  all  its  parts,  and  if  it  fits  the  barrel — 
also,  ir  the  ^lasp  is  in  good  order  and  turns  freely. 

Lock.    See  if  the  fixed  br£^)ches  of  the  springs  fit  close  to  the  lock  plate,  if 

tKe  moveable  branches  are  clear  of  it,  and  if  any  of  the  parte  are  wood  bound. 

;  Have  the  springs  and  the  bridle  of  the  tumbler  renewed  when  their  pivots 

^rc  broken.    There  should  be  an  equal  space  between  the  lock  plate  and  the 

^sear,  the  tujSWer  and  the  hammer. 

'     If  Uie  sear  cUbs  on  the  plate,  have  it  adjusted.    The  fHction  of  the  tumbler 
may  be  caused  by  the  bridle  being  badly  pierced,  in  which  case  renew  the  bridle. 
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If  the  hammer  rubs  on  one  side  only,  have  it  adjusted ;  if  it  rubs  every  where, 
the  arbor  of  the  tumbler  does  not  project  sufficiently,  and  the  tumbler  should  be 
renewed.  If  the  notches  of  the  tumbler  are  broken,  or  the  edges  too  blunt,  have 
them  dressed  ;  if  the  hook  of  the  tumbler  projects  beyond  the  edge  of  the  lock 
plate  when  the  hammer  is  let  down,  the  tumbler  should  be  renewed.  The  arbor 
and  the  pivot  of  the  tumbler  should  fit  well  in  their  holes.  Examine  the  sear 
closely,  and  have  it  renewed  when  the  nose  is  too  thin  or  is  worn  on  the  side 
next  the  lock  plate,  although  it  may  be  perfect  on  the  exterior.  If  the  hanomer 
is  not  steady,  the  tumbler  should  be  renewed.  Try  the  action  of  the  hammer, 
to  see  that  it  explodes  the  cap  with  certainty. 

Renew  the  lock  plate  when  the  holes  are  too  much  worn  to  be  dressed  over. 
Renew  every  limb  that  is  broken  or  cracked,  the  screws  which  are  too  much 
worn,  or  of  which  the  stems  are  bent,  or  the  slits  too  much  enlarged. 

Mountings.    See  if  the  parts  are  complete  and  sound. 

If  the  tang  screw  does  not  fit  tight  in  the  screw  hole  of  the  guard  plate,  re- 
new whichever  part  is  defective. 

Ramrod.  See  if  it  is  sound  and  has  a  good  thread,  and  is  of  the  proper 
length,  otherwise  replace  it. 

Stock.  Examine  carefully  the  bed  of  the  lock^  and  the  holes  for  the  band 
springs.  Press  the  thumb  against  the/ocitigd,  to  see  if  they  are  split  at  the  holes 
for  tlie  side  screws,  and  renew  the  stock  if  it  is  split  there  or  at  any  other  part, 
to  an  injurious  extent. 

27m/.   The  arms  complete^ 

Are  inspected  according  to  the  rules  before  laid  down  for  the  inspection  of 
finished  arms ;  due  allowance  being  made  for  the  necessary  wear  in  service. 

REPAIRS   OF   ARMS    AT   ARSENALS. 

When  arms  which  have  been  in  the  hands  of  the  troops  are  turned  into  store 
at  an  arsenal,  they  should  be  inspected  by  a  master  armorer,  under  the  super- 
vision of  an  officer,  and  classed  as  follows  : 

Ist.    Serviceable  arms. 
2nd.  Arms  reqwring  repairs. 
3rd.  Irreparable  arms* 

Arms  requiring  repairs  are  classified  according  to  their  kinds  and  models,  and 
to  the  extent  of  the  repairs  required.  Each  arm  should  be  marked  with  a  num- 
ber, and  the  requisite  repairs  should  be  noted  on  the  register  of  inspection,  to 
guide  t^-  '""-T'-v^^^  jjjj^  ^Q  govern  the  issue  of  spare  parts  required  for  repairf. 
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Repairs  prohibited.  The  following  repairs  being  always  imperfect,  the  parts 
requiring  them  should  be  replaced  :  cutting  off  a  barrel — ^brazing  a  patch  on  a 
barrel — brazing  a  tang  on  the  breech  screw — brazing  a  bolster  on  a  lock  plate — 
reaming  out  the  hole  for  the  arbor  of  the  tumbler — ^brazing  a  piece  for  a  tumbler 
hole  or  a  shoulder  on  the  hammer — hammering  in  the  edge  of  the  hole  to  make 
it  fit  tight  on  the  square  of  the  tumbler — putting  a  pivot  to  a  tumbler— twisting 
the  square  of  the  tumbler  to  increase  the  sweep  of  the  hammer — straightening 
the  arbor — brazing  a  ramrod — splicing  a  stock. 

The  spare  parts  furnished  from  the  armories  are  in  general  JiUd  and  finished^ 
except  hardening  and  tempering.    The  screws  are  finished  and  hardened. 

The  parts  of  HalPs  arms  are  supplied  in  a  finished  state. 

Fitting  new  parts.  To  adjust  a  new  lock,  the  flat  of  the  barrel-should  not  be 
filed,  but  the  bolsters  of  the  lock  plate  should  be  ground. 

The  harrel  should  not  be  touched  with  a  file,  except  in  dressing  the  flat  on 
the  side  of  the  lock,  when  it  has  been  injured  by  rust.  In  replacing  the 
bayonet  stud,  avoid  cutting  too  deep  into  the  barrel  and  producing  a  projection 
inside ;  try  the  small  gauge  in  the  barrel  after  the  operation.  In  fitting  a  new 
bayonet^  dress  out  the  groove  of  the  socket  and  ream  out  the  socket  if  necessary. 

To  replace  a  lock  plate  :  Use  the  old  plate  as  a  gauge  for  filing  and  piercing  the 
new  one,  in  order  that  it  may  fit  well  in  the  stock,  &c.  In  fitting  a  hammer, 
dress  out  the  tumbler  hole  to  make  it  fit  the  tumbler;  set  the  hammer  parallel  to 
the  plate.  Let  it  down  on  the  cone  and  correct  the  set  of  the  hammer  if  neces- 
sary. In  adjusting  a  tumbler,  dress  the  square  or  the  notches  only,  and  never 
diminish  the  thickness.  In  fitting  a  sear,  adjust  the  dimensions  and  curve  of 
the  nose  according  to  the  set  of  the  tumbler  and  hammer.  To  dress  a  tumbler  or 
a  sear,  the  limb  should  be  first  softened  if  necessary,  and  after  being  fitted,  it 
should  be  hardened  and  tempered  blue.  In  cxUHng  the  tumbler  and  sear  screws, 
cut  them  so  that  they  cannot  be  driven  in  too  far.  In  fitting  a  guard  plate,  side 
plate,  or  butt  plate,  do  not  file  away  the  edges  so  that  they  shall  not  fit  the  beds. 

Braze  sights  and  bayonet  studs  only,  and  no  other  pieces ;  the  solder  is  com- 
posed of  two  parts  of  brass  and  one  of  zinc,  without  any  tin. 

Irreparable  *drms. 

Arms  are  considered  irreparable  when  both  the  barrel  and  stock  are  unfit  for 
service ;  or  when  the  arms  require  very  extensive  repairs  and  the  parts  can  be 
made  useful  for  repairs  of  other  arms.  They  can  be  broken  up  only  by  special 
authority,  and  they  should  therefore  be  oiled  and  preserved,  in  order  to  be  sub- 
mitted to  an  inspector,  as  prescribed  in  the  Ordnance  regulations. 

When  arms  are  broken  up,  the  parts  are  classed  either  as  serviceable,  repara- 
ble, or  unserviceable;  those  of  the  last  class  should  be  turned  into  store  as  scrap 
iron  or  steel,  ^9. 
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dumber  and  kind  of  Armorer* s  Tools  required  for  any  number  of 
workmen f  from  1  to  12,  at  an  Arsenal  for  repairs. 


NoMBtR  OP  WORKMEN    - 

1 

2 

3 

4 

5 

6 

7 

8 

_ 

9 

10 

11 

12 

TOOLS. 

Awls— wire  - 

-;         _ 

3 

3 

3i   3 

3 

3 

6 

6 

6 

6 

6 

6 

•Band-sets,  for  muskets,  rifles  and  pistols    - 

I 

1 

l!    1 

1 

1 

2 

2 

2 

2 

2 

2 

Brace,  drill,    }j,^^  - 
Brace,  hand,  \  "^^  - 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

a 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Bitts— ramrod         ^- 

. 

3 

3 

3 

3 

3 

3 

6 

6 

6 

6 

6 

6 

"      centre           >  - 

for  do. 

6 

6 

6 

6     6 

j6 

12 

12 

12 

12 

12 

12 

"      chambering  ) 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

"      bayonet  boring 

1 

11    1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

"      side  screw 

do' 

3 

3 

3 

3 

3 

3!   6 

6 

6 

6 

6 

6 

"      guard  screw   - 

do. 

3 

3 

3 

3 

3 

3     6 

6 

6 

6 

6 

6 

"      butt  screw 

do. 

3 

3 

3 

3 

3 

3     6 

6 

6 

6 

6 

6 

Brushes,  hard        •    - 

- 

2 

2 

2 

2 

2 

2     4 

4 

4 

4 

4 

4 

Brushes,  hand  (bench) 

- 

1 

* 

1 

1 

1 

1     2 

2 

2 

2 

2 

2 

Calliper?,  pairs 

- 

1 

1 

1 

1 

1 

1     2 

2 

2 

2 

2 

2 

Centre  punch 

- 

1 

2 

3 

4 

5 

6     7 

8 

9 

10 

11 

12 

Chisels,  cold  - 

- 

3 

6 

9 

12 

15 

18  21 

24 

27 

30 

33 

36 

Chisels,  stocker's     - 

_ 

12 

12 

12 

12 

12 

12 

24 

24 

24 

24 

24 

24 

Chisels,  bottoming  or  foot    - 

. 

2 

2 

2 

2 

2 

2 

4 

4 

4 

4 

4 

4 

Compasses,  pairs     - 

- 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

Countersinks,  pairs  - 

. 

3 

6 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36 

Clamps,  spring 

fordo. 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Clamps,  for  bands     - 

do. 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Clamps,  for  swivels  - 
Drill-bow       - 

do. 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

Drills,  assorted 

, 

12 

12 

12 

12 

12 

12 

24 

24 

24 

24 

24 

24 

Dies,  sets      - 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

Drifts,  cock    -          -          - 

. 

3 

3 

3 

3 

.3 

3 

6 

6 

6 

6 

6 

6 

Dividers,  spring 

. 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Floats,  barrel  and  rod 

for  do. 

3 

3 

3 

3 

3 

3 

6 

6 

6 

6 

6 

6 

Fleams,  (or  sUders)  - 

2 

2 

2 

2 

2 

2 

4 

4 

4 

4 

4 

4 

Files,  assorted 

_ 

12 

24 

36 

48 

60 

72 

84 

96 

108 

120 

132 

144 

Glue  pot        - 

- 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Gouges,  stocker's     - 

. 

12 

12 

12 

12 

12 

12 

24 

24 

24 

24 

94 

d4 

Grinders,  assorted     - 

- 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

Gauges,  lock - 

for  do. 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

Gauge,  wire  - 

- 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Hooks,  spring 

. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Hammers,  bench 

- 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

38 

SM 

Knives,  drawing,  (stocker's) 

, 

2 

2 

2 

2 

2 

2 

4 

4 

4 

4 

4 

4 

Levelers        -          -          - 

. 

2 

2 

2 

2 

2 

2 

4 

4 

4 

4 

4 

4 

Mandrils,  swivel 

for  do. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Mandrils,  band,  sets  of 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Nippers,  pairs 

. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Pliers,'pair8   - 

' 

1 

1 

I 

1 

1 

1 

2 

2 

2 

2 

2 

S 

Planes,  assorted,  stocker's  - 

_ 

7 

7 

7 

7 

7 

7 

14 

14 

14 

14 

14 

14 

Reamers,       ... 

for  do. 

12 

24 

36 

48 

60 

72 

84 

96 

108 

120 

132 

144 

Rods,  wiping 

. 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

S 

Rods,  rifling  - 

. 

i 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

RiflBcrs 

. 

2 

2 

2 

2 

2 

2 

4 

4 

4 

4 

4 

4 

Stakes 

. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Saws,  hack   ... 

_ 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Stocks,  die    - 

_ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

S 

Stocks,  drill  - 

. 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

Set-punch 

_ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Sciaper.  barrel— musket,  rifle  and  pistol    - 

2 

2 

2 

2 

2 

2 

4 

4 

4 

4 

4 

4 

Screw-drivers 

- 

3 

6 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36 

Screw  plates 

. 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Squares,  iron           -    . 

- 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

9 
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Jfamber  and  kind  of  Armorer^  Tools — Continued. 


NOMBKB  OF  WORKMEN     - 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TOOLS. 

7 
1 
6 
6 
9 
1 
1 
1 

4 

1 
1 

7 
1 
6 
6 
9 
1 
2 
2 

4 

1 
1 

7 
1 

IS 
12 
9 
1 
5 
6 

4 

1 
1 

7 
1 

12 
12 
9 
1 
6 
6 

4 

1 
1 

7 
2 
12 
12 
9 
1 
7 
7 

4 
1 
2 

7 
2 

12 
12 
9 

1 
8 
8 

4 
1 
2 

7 
2 
18 
18 
9 
1 
9 
9 

4 

1 
2 

7 
2 

.18 
18 
9 
1 
10 
10 

4 
1 
3 

7 
2 
18 
18 
9 
1 

11 
11 

7 
2 
18 
18 

1 

12 
12 

i 

Tongs,  pairs 

Taps,  cone— sets       .          -          -          - 
Taps,  lock  screws— musket,  rifle  and  pistol 
Tape,  side  screws—               do.     - 
Taps,  breeching        -            do.      •           - 
Vices,  barrel  ----- 

Vices,  bench 

Vices,  hand 

Wrenches,  breech  and  tap— musket,  rifle 
and  pistol  ----- 
Wrenches— hammer 
Wrenches— cone      -          -          -          . 

7 
1 
6 

\ 

1 
3 
3 

4 

1 

Spare  parts  required  for  the  repair  of  1000  Percussion  Muskets^  for 
one  year  J  in  the  field. 


Parts. 


Ot3 


Parts* 


> 

^ 


eg 


Barrels 

Breech  screws 

Tang  screws 

Cones. .... ; 

Bayonets < 

Bayonet  clasps 

Clasp  screws , 

Locks 

Lock  plates 

Hammers 

Tumblers 

Tumbler  screws  .. ., 

Bridles 

Bridle  screws 

Sears 

Sear  screws 

Sear  springe 

Sear  spring  screws. . 

Main  springs 

Main  spring  screws. 

Side  screws 

Upper  bands 

Upper  band  springs. 
Middle  bands 

13 


2 

2 

20 

20 

50 

50 

75 

75 

75 

75 

100 

100 

2 

2 

6 

6 

75 

75 

75 

75 

125 

125 

25 

25 

125 

125 

40 

40 

125 

125 

125 

125 

125 

125 

125 

125 

125 

125 

200 

200 

50 

50 

75 

75 

30 

30 

Middle  band  swivels . 
Middle  band  springs.. 

Lower  bands 

Lower  band  springs  . 

Side  plates. .  • 

Guard  plates 

Guard  oows 

Guard  bow  nuts 

Guard  bow  swivels . . 

Triggers 

Trigger  screws 

Trigger  pins 

Guard  plate  screws. . . 

Butt  plates 

Butt  plate  screws. . . . 

Ramrods 

Ramrod  springs 

Rod  spring  pins 

Ramrod  stops 

Stocks 

Screw  drivers 

Wiperrs  ...» 

Ball  screws 

Spring  vices 


75 
30 
30 
30 
30 
10 
10 
50 
75 
25 
25 


75 
5 

25 
100 
50 
50 
10 
50 
75 
75 
25 
25 


75 
30 
30 
30 
30 
10 
10 

50 


25 

75 

5 

25 

100 


50 
75 
75 
25 
25 
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Spare  peris  required  for  the  repair  of  1000  Pereuesion  RifleSy  Mas- 
ketoonsy  and  Pietolsj  during  one  year,  in  the  field. 


Parts. 


Rifle. 


Cavalry 
Mttsketoon. 


Arrets 

Cruides  

Sights 

Breech  screws 

Tang  screws 

Cones , 

Locks 

Lock  plates... 

Hammers , 

Tumblf'rs , 

Tumbler  screws , 

Bridles 

Bridle  screws.  •  •  • 

Sears 

Sear  screws 

Sear  springs 

Sear  spring  screws. 

Main  springs 

Main  spring  screws 

Side  screws 

Upper  bands  with  swivels 

Upper  band  swivels  and  rivets. , 

Upper  band  springs 

Lower  bands 

Lower  band  springs 

Swivel  bars 

Swivel  bar  rings 

Swivel  bar  nUts 

Side  plates 

Guard  plates 

Guard  bows , 

Guard  bow  nuts 

Guard  bow  swivels  and  rivets. . 

Triggers , 

Trigger  screws 

Guard  plate  screws. 

Butt  plates 

Butt  plate  screws 

Box  plates,  with  catches 

Box  plate  screws • . . . 

Box  plate  springs , 

Box  plate  spring  screws 

Ramrods. • • 

Ramrod  heads 

Ramrod  springs  and  pins. . . .. . 


2 
25 
10 
10 
30 
50 
2 
2 
25 

100 
20 
50 
20 
50 
50 
50 
50 
50 

100 
10 
50 
30 
10 
20 


10 
10 
20 
40 
50 
10 
10 
50 

2 
20 

5 
10 
10 
10 
50 
25 
10 


10 
25 
50 
2 
2 
25 
20 

100 
20 
50 
20 
50 
50 
50 
50 
50 

100 
10 

30 
10 

20 
40 
20 
10 
10 
20 
40 

10 
10 
50 
2 
20 


25 

10 
10 
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Parts. 


Rifle. 


Cavalry 
Musketoon. 

Pistol. 

5 

100 

50 

50 

95 

50 

25 

100 

30 

90 

50 

as 

50 

25 

10 

5 

10 

5 

10 

Ramrod  stops 


Ramrod  swivel 


Stocks 

Screw  drivers. 

W'ipers 

Ball  screws... 
Spring  vices  . . 
Bullet  moulds. 


r side  bars. .. 

I  screws 

cross  heads. 
I  rivet  burrs. . 


30 
50 
50 
10 
10 
10 


tS^are  parts  required  for  the  repair  of  1000  HalVs  Carbines  {per- 
cussion) for  one  year,  in  the  fiM. 


Barrels  and  supporters  complete 

Chocks 

-Chock  screws 

Receivers 

Cones 

Hammers 

Tumbler  screws 

Sears 

Sear  screws 

Sear  springs 

Sear  spring  screws < 

Links #•#••. 

Link  screws • 

Main  springs • .  t . 

Main  spring  screws 

Catches 

Catch  screws 

Catch  springs 

Catch  spring  screws 

Side  screws 

Butt  pieces 

Butt  piece  screws 


2 

50 

100 

2 
50 
60 
50 
20 
25 
50 
50 
50 
50 
50 
50 
25 
25 
25 
25 
100 

10 
25 


Aprons  and  stops. .  •  • . 

Upper  bands ,. 

Ramrod  springs , 

Upper  band  springs.. . 

Lower  bands 

Swivel  bars 

Swivel  screws 

Swivel  rings 

Guard  plates 

Guard  bows 

Gruard  bow  nuts 

Catch  levers  and  pins. 
Guard  plate  screws. . . 

Butt  plates 

Butt  plate  screws  . . . . 

iRamrods 

Stocks  

iScrcw  drivers 

Wipers 

Spnng  vices 

Bullet  moulds 


10 
10 
10 
10 
10 
20 
20 
20 
10 
10 
20 
20 
50 

5 
10 
50 
100 
25 
25 

5 
10 
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For  the  repair  of  the  Artillery  Musketoon  : 

The  same  parts  as  for  the  Cavahry  Musketoon,  with  the  following  exceptions : 

Omit :  Swivel  harsj  rings,  and  nu/s. 

Add :    Swivel  plate  and  studs 25 

Swivel  plate  screws 50 

Swivels  and  rivets 50 

Lower  band  springs 20 

For  the  repair  of  arms  in  the  hands  of  troops  in  garrison,  take  about  one- half 
of  the  number  of  parts  required  for  arms  in  the  field. 

Spare  parts  required  for  repairs,  if  not  obtained  from  arms  that  are  broken  up, 
are  supplied  from  the  armories,  on  requisitions  made  in  the  manner  pointed  out 
by  the  regulations  of  the  Ordnance  Department. 

Durability  and  strength  of  Musket  Barrels. 

The  United  States  musket  barrel  being  much  like  the  French  musket  barrel, 
the  following  remarks  relative  to  the  latter,  (extracted  from  the  JHde  Memoirey) 
will  apply  to  the  former.  It  is  to  be  observed  that  the  charge  of  the  French 
musket  was  formerly  162  grains  Troy,  priming  included,  (or  146  grains,  ex* 
elusive  of  priming,)  and  is  therefore  considerably  greater  than  our  present  sei^ 
vice  charge. 

The  regulation  fixing  the  duration  of  small  arms  in  the  French  service  at  50 
years,  is  founded  on  the  durability  of  the  barrel,  which  is  the  most  important 
part  of  those  arms.  Experience  has  shown  that  a  musket  barrel  will  bear  25,000 
discharges  without  becoming  unserviceable,  and  even  in  time  of  war  a  musket 
is  not  fired  more  than  500  times  a  year.  The  wear  caused  by  firing  is  therefore 
small,  and  the  principal  cause  of  the  rejection  of  barrels  is  the  diminution  of 
0.09  inch  in  the  diameter  at  the  breech.  With  good  management  and  care,  that 
diminution  will  take  place  very  slowly,  and  it  ought  not  generally  to  occur  in 
the  space  of  50  years 

It  has  also  been  ascertained,  by  direct  trials,  that  the  strength  of  the  barrel  fur- 
nishes every  requisite  security  against  the  accidents  of  service  and  the  want  of 
care  on  the  pairt  of  the  soldier ;  and  that,  even  after  being  reduced  in  diameter 
0.09  inch  at  the  breech,  it  is  still  perfectly  safe  against  the  effect  of  the  charge. 
In  experiments  made  in  1806,  barrels  reduced  0.13  inch  at  the  breech,  bore  a 
double  Eind  triple  charge  wilh  one  bnli,  or  '4  canritiges  placed  one  over  the  other. 

Other  trittle  were  made  in  1829,  at  the  manufactory  of  Mutzig,  on  arms  sent 
there  for  repairs t  wliicb  hivd  been  a  greater  or  less  time  in  the  hands  of  the 
ifi>opa.    Tlvcy  rur^j^hed  the  following  results  : 

]su  Wiieit  n  muaket  barrel  ts  charged  whh  a  single  cartridge,  placed  in  any 
fmrt  af  it,  or  with  ^  or  even  with  B  cturtridj^esj  inserted  regularly,  without  any 
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interval  between  them,  there  is  no  danger  of  bursting ;  with  4  cartridges  inserted 
regularly  over  each  other,  or  with  2  or  even  3  cartridges  placed  over  each  other 
with  slugged  balls,  (or  balls  driven  in.,  as  in  a  rifle,)  there  is  danger  only  in  case 
of  some  defect  of  fabrication,  or  some  deterioration  in  the  barrel — with  more 
than  4  cartridges  inserted  regularly  one  over  another,  or  with  2,  3,  and  4  car- 
tridges with  intervals  between  them,  it  is  not  safe  to  fire. 

2nd.  No  danger  of  bursting  is  occasioned  by  leaving  a  ball  screw  in  the  barrel. 
There  may  be  danger  from  a  plug  of  wood  driven  tight  into  the  muzzle,  when 
the  barrel  has  been  loaded  with  2  cartridges ;  or  from  a  cork  rammed  into  the 
barrel  to  a  certain  distance  from  the  charge,  with  another  cartridge  over  it. 

Snow,  clay,  and  sand,  which  may  be  accidentally  introduced  into  the  barrel 
are  not  dangerous,  if  they  lie  close  to  the  charge  ;  but  they  are  so,  when  there  is 
a  space  between  them  and  the  charge ;  in  this  case  sand  is  the  most  dangerous, 
then  clay  and  snow. 

Balls  or  pieces  of  iron  inserted  over  the  charge,  were  not  attended  with  dan- 
ger when  placed  close  to  the  charge,  even  when  their  weight  amounted  to  1|  lb.; 
but  there  is  danger  from  a  piece  of  iron  0.5  inch  square,  weighing  ^  lb.,  if 
placed  20  inches  or  more  from  the  breech. 

3d.  A  barrel  with  a  defect  which  might  have  escaped  the  inspector  at  the  ar- 
mory, bore  the  explosion  of  3  cartridges,  regularly  inserted.  After  mutilation, 
which  may  have  caused  a  reduction  of  metal  in  some  parts,  it  may  still  be  used 
without  danger. 

Finally,  the  diminutions  of  exterior  diameter  which  may  be  produced  in  ordi- 
nary service  are  never  sufficient  to  be  dangerous.  In  these  trials,  barrels  origin- 
ally 0.272  inch  thick  at  the  breech,  did  not  burst  when  loaded  with  2  cai^ 
tridges,  until  the  thickness  was  reduced  to  0.169  inch,  and  with  one  cartridge 
to  0.091  inch. 
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8W0EDS  AND  SABRSB. 
NOMENCLATURE. 

Cavalry  Sabre, — Plate  15. 

Blade.  Shoulder,  back,  edge,  bevel)  point,  curvature,  large  groove,  smal) 
groove  ;  tang,  riveting. 

Hilt.  Surmounting  (brass,)  notch  for  the  guard,  back,  rivet  cap,  hole  for  the 
tang  of  the  blade— gripe,  wooden  body,  (birch  or  maple,)  leather  covering,  (calf 
skin  blackened,)  wires,  (brass,)  notch  for  the  guard,  ridges,  shoulder,  hole  for 
the  tang  of  the  blade — Guard  ;  frotU  branchj  hook  ;  hack  branch;  middk  branch; 
plate,  mortise  for  the  tang,  flange,  bead,  lip. 

Scabbard,  (sheet  steel) — Body,  back,  front,  sides,  holes  for  the  rivets — J)iouth 
piece,  rim,  springs,  rivet  holes ;  2  rivets — 2  Bands,  knob,  eye  for  the  ring — 2 
Rings — Tip,  front  branch,  back  branch. 

The  same  sabre,  with  gilt  mountings,  for  cavalry  officers. 

Sabre  for  Mounted  Artillery, — Plate  15. 

Blade.  With  but  one  groove. 

Hilt.  Guard,  one  branch  terminating  in  a  scroll ;  the  plate  has  2  countersinks^ 
one  for  the  gripe,  the  other  for  the  scabbard. 

Scabbard.  Spring,  fastened  to  the  back  by  1  rivet — no  mouth  piece. 

In  other  respects  the  nomenclature  is  the  same  as  that  of  the  cavalry  sabre. 

The  same  sabre,  with  ornamented  gilt  mountings,  for  mounted  officers  of 
artillery  and  infantry. 

Foot  Artillery  Sword, — Plate  15. 

Blade.  Straight,  two  edged,  narrower  nearer  the  hilt  than  in  the  middle— 
Body  (or  blade  proper,)  shoulder,  shoulder  rounding,  ridges,  point,  bevels,  ed- 
ges— Tang,  its  rounding  and  riveting,  three  holes  for  the  gripe  rivets. 

Hilt,  (brass,  in  one  piece) — Cross,  knob  and  panel  of  the  cross,  mortise  for 
the  tang,  gripe,  fillet,  necks,  swell,  knob  with  an  eagle  on  each  side,  bolster  and 
hole  for  the  tang  rivet,  grooves  and  ridges,  three  holes  and  bolsters  for  the  gripe 
rivets — 3  Rivets  (iron.) 

Scabbard,  (harness  leather,  jacked,  blackened,  and  varnished,) — Bodi/,  edges, 
inner  and  outer  sides — Mountings  (brass.) — Ferrule,  stud,  bead,  cap— Sa/es(buflr 
leather) — 4  J^TaUs  for  the  ferrule  and  safes— Tip,  bead,  knob— 4  J^mU  for  the  tip^ 
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Infantry  Swordi — Plfete  J5. 

Blade.    (Straight,  cut  and  thrust) — Back,  edge,  groove,  bevel,  point. 

Hilt.  Surmounting  (brass,)  notch  for  the  hook  of  the  guard,  rivet  cap, 
shoulder  for  the  ferrule,  hole  for  the  tang  ;  2  ferrules — GHpe,  wooden  body,  hole 
for  the  tang— Cormng-  (sheet  brass,)  grooves  and  ridges. 

Guard,  in  one  piece ;  branch,  hook  and  itA  shoulder ;  j9&(<e«  flange,  bead ;  knob. 

ScABBARDv  (Leather)— JVmife  and  hooki  (brass,) — Tip  (biass,)  body,  front 
branch)  back  branch. 

This  sword  is  for  the  non-coinmis$ioned  officers  of  foot  troops*,  a  similar,  one, 
without  the  guard/j/oleand  with  a  blade  26  mhes  longy  for  musicians. 

The  sword  for  officers  not  mounted  is  also  of  the  same  pattern,  with  ornament- 
ed gilt  mountings  and  a  silver  gripe ;  the  inner  half  of  the  guard  plate  is  made 
with  a  hinge. 

Principal  dimensions  and  weights  of  Swords  and  Sabres. 


DIMENSIONS. 


Whole  length  of  th&  sword  or  sabre  in 
its  scabbard 

Length  of  the  blade  proper 

Length  of  the  scabbard 

Width  of  the  blade  in  the  middle 

Versed  sine  of  the  curvature  of  the 
blade  in  the  middle. 

Versed  sine  of  the  curvature  of  the 
blade  in  proof 


Weight  of  the  sword  or  sabre,  complete 

Weight  of  the  finished  blade 

Weight  of  the  scabbard 


Cavalry 
sabre. 


Artillery 
sabre. 


In. 

43.25 
36. 
37.25 
1.1 

1.5 

7.5 


Lbs.  oz. 

4    8 

1  5 

2  2 


In. 

38.6 
32. 
33. 
1.06 

2.32 

6.5 


Lbs.  oz. 
4    li 


Artillery 
sword. 


In. 

26. 
19. 
20. 
1.8 


Lbs.  oz. 

3    3 

1    9 
10 


Infantry 
sword. 


In. 

38.75 

32. 

32.5 

0.72 


6.5 


Lbs.  oz. 
2    5 


PROOF    AND   INSPECTION   OP    SWORDS    AND    SABRES. 

Ist.  The  dimensions  and  form  of  the  blade  Ate  verified  by  comparing  it  with 
the  model,  and  by  applying  the  appropriate  gauges  and  patterns,  for  the  length, 
width  and  thickness  at  several  points^  and  the  curvature,  if  any. 

2nd.  The  blade  is  then  proved  as  follows : — 1st.  The  point  is  confined  by  a 
staple,  and  the  blade  is  bent  on  each  of  the  fiat  sides  over  a  cylindrical  block, 
the  curvature  of  which  is  that  of  a  circle  35  inches  diameter,  the  curvature  of 
the  part  next  the  tang  being  reduced  by  inserting  a  wedge  0.7  inch  thick  at  the 
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head  and  14  inches  long.  2nd.  It  is  struck  twice,  on  each  of  the  flat  sides,  on  a 
block  of  oak  wood  the  curvature  of  which  is  the  same  as  the  above.  3d.  It  is 
struck  twice  on  the  edge  and  twice  on  the  back  across  an  oak  block  1  foot  in 
diameter.  4th.  The  point  is  placed  on  the  floor  and  the  blade  bent  until  it 
describes  an  arc  having  the  versed  sine  indicated  in  the  above  table.  After 
these  trials  the  blade  is  examined  to  see  that  it  is  free  from  flaws,  cracks,  or 
other  imperfections,  and  that  it  is  not  s«/,  that  is  to  say,  does  not  remain  bent. 

The  blade  of  the  ^^^rtUlery  sword  is  proved  by  striking  each  of  the  sides  and 
edges  twice  on  a  flat  block  of  hard  oak  wood. 

The  stamp  of  approval  or  condemnation  is  placed  on  the  side  of  the  blade, 
below  the  tang. 

3d.  The  form,  dimensions  and  workmanship  of  the  mountings  are  examined 
and  com  (tared  'with  the  model.  After  the  blade  is  mounted,  the  sword  is  again 
examined,  and  it  is  struck  4  times  on  a  hard  block  of  wood  to  test  the  strength 
of  the  mountings.  The  quality  of  the  brass  mountings  may  be  tested  by 
breaking  a  certain  number,  not  more  than  4  in  each  hundred,  which  should  be 
taken  from  the  pieces  rejected  for  erroneous  dimensions. 

4th.  The  form,  workmanship,  and  finish  of  the  scabbards  are  examined  and 
compared  with  the  model,  and  their  fitting  to  the  blades  tested.  The  sewing  of 
leather  scabbards  and  the  fastening  of  the  ferrules  and  tips  will  be  particularly 
examined. 

Steel  scabbards  are  proved  by  letting  fall  on  them,  from  a  height  of  18  inches, 
an  iron  weight  of  two  pounds,  1  inch  square  at  the  base  :  1st,  on  on?  side  just 
above  the  upper  band  ;  2nd,  on  the  same  side,  6  inches  from  the  tip;  3d,  on  the 
opposite  side,  just  above  the  lower  band.  In  this  proof  the  scabbard  should  not 
remain  indented.  The  nature  of  the  material  (whether  iron  or  steel)  may  be 
tested,  if  there  is  any  doubt,  by  using  nitric  acid  which  will  leave  a  black  spot 
on  the  steel  but  not  on  the  iron. 

PACKING   SWORDS    AND    SABRES. 

Packing  boxes  for  swords  and  sabres  are  made  on  the  same  principles  as 
those  for  muskets  and  other  small  arms,  being  furnished  with  packing  boards  or 
partitions  made  with  grooves  to  receive  the  scabbards  near  the  hilt  and  near  the' 
point ;  the  swords  are  placed  in  their  scabbards,  with  the  hilts  and  points  alter- 
nately towards  each  end  of  the  box ;  except  the  Artillery  swords,  two  of  which 
are  placed  in  the  length  of  the  box,  their  points  resting  on  a  packing  board  in 
the  middle.    Number  packed  in  a  box  : 

30  Cavalry  sabree.  50  Artillery  swords. 

50  Artillery  sabres.  50  Infantry  swords. 
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CLEANING  SWORDS  AND  SABRES. 

The  iron  and  brass  parts  of  swords  and  sabres  are  cleaned  in  the  same  man- 
ner as  those  of  muskets.  When  the  oil  on  the  blade  of  a  sword  is  dried  up, 
it  will  leave  a  spot  which  may  be  removed  by  covering  it  with  oil  and  rubbing 
it  smartly,  after  a  short  time,  with  a  linen  rag.  When  a  leather  scabbard  has 
become  wet,  draw  the  blade  and  dry  the  scabbard  slowly  without  heating  it; 
.  wipe  the  blade  dry  and  pass  an  oiled  rag  over  it  and  the  scabbard,  before  re- 
turning the  blade.  Oil  the  blades  of  arms  in  store,  and  also  the  scabbards, 
especially  on  the  seams. 

ACCOUTREMENTS. 

Infantry  Jlccoutrements, 

Cartridge  box,  (black  bridle  leather.)  Length  7.2  inch  ;  width  1.6  inch; 
depth  in  front,  5.8  inch — inner  cover ^  (light  upper  leather,)  4  inches  wide,  with 
end  pieces  sewed  to  it,  so  as  to  cover  the  ends  of  the  box— ;^,  8.5  inches  wide 
at  bottom,  8  inches  at  top,  with  a  button  hole  strap  sewed  near  the  bottom — 
brass  button,  riveted  to  the  bottom  of  the  box — implement  pocket  (light  upper 
leather)  sewed  to  the  front  of  the  box  ;  6  inches  long,  3.5  inches  deep,  with  a 
flapy  strap,  and  loop — 2  loops,  on  the  back  of  the  box,  near  the  top,  for  the 
shoulder  belt  to  pass  through.  2  roller  buckles  (japanned,  black,)  for  the  belt ; 
sewed  to  the  bottom  of  the  box.  Two  tins,  each  with  one  lower  division,  3 
inches  by  3.3  inches,  open  in  front,  to  contain  a  bundle  of  10  cartridges,  and  2 
upper  divisions,  2.7  inches  deep,  one  of  2  inches  by  1.35  inch  for  6  cai;tridge8; 
the  other  1.35  inch  square,  for  4  cartridges.  The  edges  of  the  tin  are  turned 
over  and  soldered  down,  to  prevent  them  from  cutting  the  cartridges.  All  the 
tin  linings  should  be  made  to  slide  freely  in  the  boxes. 

Cartridge  box  plate  :  (brass,)  oval,  3.5  inches  by  2.2  inches,  with  the  let- 
ters U.  S.  stamped  on  it — 2  eyes,  of  iron  wire,  for  fastening  the  plate  to  the  flap 
of  the  box. 

Cartridge  box  belt:  (buff  leather,)  width,  2.25  inches;  length,  55.5 
inches,  clear  of  the  2  billets  for  buckles,  which  are  each  4.25  inches  long  and 
0.875  inch  wide. 

Cartrigb  box  belt  plate  :  (brass,)  circular,  2.5  inches  diameter,  stamped 
with  an  Eagle;  2  eyes,  of  iron  wire. 

Cap  pouch:  (black  bridle  leather,)  length  and  depth  3  inches ;  width  1.25 
inch — inner  cover,  with  end  pieces— ^lop,  made  of  the  same  piece  as  the  back, 
with  a  button  hole  strap  at  the  bottom — brass  button,  riveted  under  the  bottom 
of  the  pouch— 2  loops,  sewed  to  the  back,  2.25  inches  long,  to  admit  a  waist  belt, 
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of  2  inches — lining:  a;  strip  of  sheepskin^  with  the  wool  on,  1.5  inch  wide, 
glu^d  with  fish  glue,  and  sewed  to  the  back,  at  the  mouth  of  the  pouch. 

Co»B.picft:  (steel  wire,  No.  18,)  1.5  inch  long,  with  a  ring  haQdleO.5  inch. 
diMMter ;  it  is  carried  in  a  loop  in  the  inner  left  hand  corner  of  the  cap  pouch. 

BiiTOirBT  S€ABBAR»:  (blaok  bridle  leather.)  Length,  including  the  ferrule 
and  tip,  for  the  bayonets  of  the  model  of  182d,  18  inches ;  (at  bayonele  of 
model  of  1840,  19.5  inches.  FerruU  and  (tp,  brass.  Prog:  (buff  leather,) 
sewed  to  a  socket  of  black  leather  which  is  fastened  to  the  top  of  the  scabbard — 
the  frog  slides  on  the  waist  belt.  - 

Waist  belt:  (buff  leather)  width  1.5  in.;  length  38.5  in.;  a  loop  at  one  end. 

Waist  belt  plate,  (brass)  oval,  2.8  in.  long  by  1.6  in.  wide,  stamped  with 
the  letters  U.  S.     1  stud  and  1  hook  (brass.) 

Gun  sling,  (russet,  bag  leather)  width  1.25  in.;  length  46.  in.;  1  standing 
and  1  sliding  loop'—hookf.  (brass)  fastened  to  the  sling.with  2  brass  rivets. 

Sword  shoulder  belt,  for  non-commissioned  officers— (buff  leather) — width 
2.3  in.;  length  of  short  branch  17  in.;  long  branch  40  in. — 1  standing  hop,  on 
long  branch — Frog  for  sword. 

Shoulder  belt  plate — like  the  cartridge  box  belt  plate,  except  in  having  3 
hooksj  instead  of  eyes. 

Rifle  •Accoutrements. 

Cartridge  box.  The  leather  parts  are  like  those  of  the  infantry  cartridge 
box ;  length  7 .2  in.,  depth  in  front  5  inches,  width  1 .6  in.  Tuoo  loops  are  placed 
upright  on  the  back  of  the  box,  to  receive  a  2  in.  waist  belt.  The  tin  lining  has 
2  lower  divisions,  each  3.3  in.  long  by  2.8  in.  deep,  and  5  upper  divisions,  1.35 
in.  square  by  2.1  in.  deep. 

Cartridge  box  plate.   Like  the  infantry  waist  belt  plate,  except  in  having 

instead  of  a  stud  and  a  hook,  2  eyes,  to  fasten  it  to  the  flap  of  the  box. 

Cap  pouch. 
Cone  pick. 

Waist  belt.    2  in.  wide. 
Waist  belt  plate  :  like  infantry  cartridge 
box  plate,  with  2  studs  and  a  hook. 

GUN,SLING» 

Sword  shoulder  belt,  for  non-commis- 
sioned officers. 

Pouch,  (light  upper  shoe  leather,)  7  in.  wide  at  bottom,  6.6  in.  at  top, 5.5  in. 
deep,  made  with  giwse^s  at  the  sides  and  bottom— ^orrttion—T^ap,  2.7  in.  deep, 
with  a  sfrap  and  leather  btKton  on  the  front  side— -2 /oops,  (japanned  iron,)  0.9  in. 
wide  and  0.7  in.  long,  for  the  belt  rings. 


Jn  other  respects  the  same  as 
for  the  infantry. 
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Flask.  Body  (oopper  bronzed,)  length  7  in.,  greatest  width  4  in.,  thioknes» 
2  in.;  diameter  at  top  1 .7  in — vrmer  charging  ttide,  (brass)  0.57  in.  diameter,  I  in. 
long — ouUr  charging  tubt  0.65  in.  diameter,  1.75  in.  long--»«iw  onrf  spring — 
firings  for  belt,  (copper.) — Flask  holds  Q  02.  of- powders  maximum  charger  lOO 
grains,  minimum  75  grains — Weight  of  flask  complete,  13  oz. 

Flask-and-pouch  belt,  (buff  leather,)  1.5  in.  wide — belt,  26  in.  long — 2 
straps  at  each  end,  13.5  in.  long,  0.6  in.  and  0.9  in.  wide,  to  which  the  pouch 
and  flask  are  attached  by  brass  hcokSf  lineted  to  the  straps. 

Cavalry  Accoutrements. 

Cartridge  box,  for  carbine  or  musketoon ;  like  the  rifle  cartridge  box. 

Pistol  cartridge  box.  It  is  like  the  carbine  cartridge  box,  except  in  its  di- 
mensions; length  6.2  in.,  width  1 .3  in.,  height  in  front  3.5  in. — inner  cover,  3.5  in. 
wide— ;/lap,  6.6  in.  wide  at  top,  6.8  in.  at  bottom,  6  in.  deep — Tins:  2  Jower 
divisions,  2  in.  deep,  2.9  in.  long,  1.2  wide  ;  5  upper  divisions,  1.2  wide  by 
1.15  in.  long  and  1.5  in.  deep. 

Cartridge  box  plate,  for  carbine  or  pistol  cartridge  box ;  the  same  as  fof 
the  rifle. 

ctir^CK!  \^^^^^^  for  the  inf^try . 

Sabre  belt  (buff  leather) — WaisPbelt,  2  inches  wide ,  36  in.  to  40  in.  long — 
1  square  loop  and  2  D  rings  (brass,)  for  attaching  the  sUngs  and  shoulder  strap — 
1  shoulder  strap,  1.1^  in.  wide,  41  in.  long,  with  2  hooks,  brass—  2'sa^e  slings 
1 .  125  in.  wide ;  front  sling  17  in.  long,  rear  sling  34  in. — \  studs  for  do.,  brassF— 
1  sabre  hook,  brass  wire. 

Sabre  belt  plate — Like  the  rifle  waist  belt  plate. 

Sword  knot  (buff  leather) — Strap  1  in.  wide,  36  in.  long;  one  end  of  the 
strap  is  fastened  to  a  tassel  3  in.  long ;  the  other  end  is  passed  through  the  taAsel 
aAer  going  round  the  guard  of  the  sabre,  and  is  fasteaed  by  one  of  the  tc^&  of 
the  tassel — 1  sliding  loop. 

Carbine  sling,  (buff  leather.)  Length  56  in.,  width  2.5  in. — 1  buckle  and  1 
tip,  brass — swivel  SLiidD  with  roller,  bright  iron,  2.^  in.  wide — Hnk  and  hook, 
iron — guard-spring,  steel. 

Holsters.  Pipe  (sole  leather,  black);  diameter  of  cylindrical  part  2  in.; 
length  of  do.  7.5  in.;  width  of  the  mouth,  4.8  in.;  depth,  2.2  in.;  whole  length, 
14.5  in.— pocket,  (light  upper  leather,)  3.2  in.  long,  2.5  in.  deep,  lined  with  tin 
and  covered  with  a  flap — 5  cylindrical  divisions,  diameter  0.6  in.,  each  for  one 
cartridge — 1  centre  piece  forming  the  backs  and  connecting  the  two  holsters,  (bri- 
dle leather,  black,)  length  22  in.,  width  5.75  in.— 2  straps  14  in.  long,  0.75 
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wide,  with  2  buckles,  to  attach  the  holsters  to  the  saddle — 2  surcingle  loops^  (light 
bridle'leathcr,  black,)  1..5  in.  wide,  3.5  in.  long,  doubled. 

Two  holster  coverSy  (black  leather;)  10  in.  long,  9.5  in.  wide  over  the  cartridge- 
pocket — strapSj  4  in.  long,  1  in.  wide,  to  button  on  2  brass  studs  on  the  holster 
pipes'. 

Artillery  Accoutrements. 

For  Mounted  Artillery. 

Sabre  BELT  (buff  leather)  1.7  in.  wide,  36  to  40  in.  long — 2  leather  loopSy 
sewed  on  the  outside  of  the  belt  for  attaching  2  brass  loops  for  the  slings — 2  sabre 
'  slingSf  like  those  on  the  cavalry  sabre  belt — 4  studs  for  do. — 1  sabre  hook. 

Sabre  belt  plate,  (brass,)  circular,  1.4  in.  diameter,  lettered  U.  S.;  it  slides 
on  the  belt  and  is  fastened  by  a  brass  hook  and  a  sliding  loop — the  plate  hooks  in 
a  ring  1 .95  in.  exterior  diameter,  attached  to  the  left  side  of  the  belt. 

Sword  knot.    Like  that  for  cavalry. 

For  Foot  Artillery. 

Sword  belt  (buff  leather)  1.7  in.  wide,  made  in  three  pieces  ;  long  branchy 
24  in.;  frog  piece  4.5  in.;  short  bi-anch,  4  in.;  they  are  united  together  by  2  loops, 
brass— /rog,  3.5  in.  deep,  2.5  in.  wide  at  top  and  2.3  in.  at  bottom,  suspended 
to  the  loops  by  2  slings  1 .3  in.  wide  and  3.5  in.  long. 

Belt  plate,  the  same  as  for  the  sabre  belt  of  mounted  artillery. 

This  belt  is  also  used  by  the  non-commissioned  officers  of  infantry,  when 
armed  with  the  foot  artillery  sword. 

Sapper^ s  Accoutrements, 

Sword  belt,  (buff  leather,)  2  inches  wide,  36  to  40  inches  long.  fVog, 
sliding  on  the  waist  belt;  width  of  the  loop  for  the  belt  3  inches  ;  width  at  the 
bottom  4  inches. 

Belt  plate,  like  that  for  the  artillery. 

Cartridge  box  and  plate,  "I 

clp™uc "''''  "''^  ^*"'  '*''^"'  r  '"^^  "^'"^ "  ^°'  '"^^  ^^*^"^^y- 

Cone  pick,  j 
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Spare  parts  required  for  repair  of  Side  Jlrms  and  Accoutrements^ 
for  one  year^  in  the  field. 

For  1000  non-commissioned  officers  or  musicians^  swords. 
100  tips  for  scabbards. 
20  ferrules  and  hooks. 
40  ^uard  bows. 
50  belt  plates. 

For  1000  Infantry  accoutrements. 

50  tips  for  bayonet  scabbards. 

25  cartridge  box  plates. 

50  cartridge  box  oelt  plates. 
100  waist  belt  plat^8 
100  cone  picks. 

Tor  1000  Cavalry  carbine  slings, 
150  swivels. 
150  swivel  springs. 

MATERIALS  REQUIRED  FOR  MAKING  ACCOUTREMENTS. 

Leather. 

19  Infantry  cartridge  box  belts 
200  Infantry  bajronet  frogs 

45  Infantry  waist  belts 
34  Rifle  waist  belts 
33  Rifle  pouch-and-flask  belts 
15  Cavalry  sabre  belts 

20  Foot  artillery  sword  belts 
20  Horse  artillery  sabre  belts 
20  Carbine  slings 
70  Sword  knots 
40  Gun  slines— out  of  one  butt  of  bag  leather. 

8  Pairs  of  holsters — out  of  one  side  of  heavy  sole  leather. 

11  Infantry  cartridge  boxes — except  pockets  and  inner  covers — out  of  one 

side  of  heavy  bridle  leather. 
27  Bayonet  scabbards 
40  Cap  pouch  fronts 
10  Carbine  cartridge  boxes 

12  Pistol  cartridge  Doxes  (except  ends) 
10  Holster  centre  pieces 
60  Pairs  of  holster  straps 
70  Surcingle  loops 

12  Rifle  pouches. 

50  Pockets  for  infantry  cartridge  boxes 
50  Inner  covers  for  do        do. 

40       do.  for  cap  pouches 

40  Tops  for  do. 


Either  of  these  can  be  cut  out  of  one  hide 
of  buff  leather. 


'  Out  of  one  side  of  light  bridle  leather. 


Out  of  one  side  of  Ught  upper  shoe 
leather. 


Shoe  thread,  green,  No.  10,  waxed 
with  rosin  wax. 
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MATERIALS  FOR  ACCOUTREMENTS — Continued, 
Thread, 

100  Infantry  cartridge  boxAS .  1 .35  lbs. ' 

100  Carbine do 1 .0 

100  Pistol do 0.9 

100  Holsters 1 .25 

100  Rifle  pouches 0.75 

100  Gun  slings 0.13 

100  Infantry  waist  belts 0.06  *<  "l 

100  Artillery  sword  belts  ...0.8  '<  {Shot  thread.  No.  3,  half  bleached, 

100  Sabre  belts 0.33  *'  f     waxed  with  beeswax. 

100  Rifle  pouch  belts 0.13  ''  J 

Metals. 
For  100  set$  qf  Cavalry  $ahre  belt  mountings. 

100  Sabre  hooks. 2.5  lbs.  brass  wire,  No.    . 

100  Loops 4     lbs.  brass  wire^  No.  10. 

100  Larffe  hooks 4     lbs.  sheet  brass,  No.  11. 

100  SmaU  hooks 1 .5  lb.  sheet  brass,  No.  14. 

200  Rings 4     lbs.  brass  wire,  No.  10. 

400  Rivets 0.375  lb.  brass  wire,  No.  15. 

400  Studs cast  brass. 

100  Belt  plates See  below. 

Tins  for  100  carbine  cartridge  boxes, 
75  sheets  of  sing'e  tin.    1  lb.  tinner's  solder,  (2  tin  to  1  lead.) 

Tina/in'  1^0  jjmtol  cartridge  boxis, 
48  sheets  of  single  tin.    1  lb.  solder. 

Tins  for  100  pairs  of  holsters. 
4i  sheets  of  single  tin. )  These  tins  may  be  cut  from  the  remnanta  of  the 
1    lb.  solder.  \  sheets  required  for  100  infantry  cartridge  boxes. 

Tins  far  100  tnfmUry  cartridge  boxes. 
125  sheets  of  single  tin.     1  lb.  tinner's  solder. 

For  100  plates  for  Infantry  cartridge  boxes,  cavalry  sabre  belts,  and  rifle  waist  belts. 
4  lbs.  sheet  brass,  No.  26. 

7  lbs.        do.         No.  14,  for  sabre  belt  plate  hooks. 
1  lb.         do.         No.    5,  fbr        do.  studs. 

0.625  lb.  iron  wire.  No.  14. 
4  lbs.  soft  solder,  (1  tin  to  2  lead.) 

For  100  ferrules  for  bayonet  scabbards. 
3  lbs.  sheet  brass.  No.  25. 
4.7  lbs.  brass  wire,  0.45  in.  thick. 
0.14  lb.  copper  wire.  No.  15. 
0.21b.  spelter. 
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For  100  Infantry  cm'tridge  box  belt  plates. 
3.75  lbs.  sheet  brass,  No.  26. 
0.844  lb.  iron  wire,  No.  14. 
4  lbs.  soft  solder. 

For  100  plates  for  Infantry  waist  belts  and  for  carbine  and  pistol  cartridge  boxes. 

3  lbs.  sheet  brass,  No.  26. 

3  lbs.        do.         No.  14,  for  waist  belt  plate  hooks. 

0.75  lb.  iron  wire,  No.  14,  for  cartridge  box  plates. 

3  lbs.  soft  solder. 

For  100  gun  sling  hooks  and  rivets. 
1.5  lb.  sheet  brass,  No.  14. 
0.16  lb.  brass  wire,  No.  15. 

For  100  ^Artillery  sword  belts. 

200  loops 8. 5  lbs.  brass  wire,  No.  10 

100  small  hooks 1.5  lb.  sheet  brass,  No.  14. 

200  rivets 0.14  lb.  brass  wire,  No.  15. 

F<rr  100  drtUlery  sabre  and  sword  belt  plates. 
25  lbs.  pig  brass. 

Fw  100  Rifle  pouch  and  flask  belts. 

4  lbs.  sheet  brass,  No.  15. 
0.66  lb.  brass  wire,  No.  15. 

WEIGHT   OF   ACCOUTREMENTS. 

100  Infantry  cartridge  boxes  and  plates 176  lbs. 

100  Cartridge  box  belts  and  plates 63   " 

100  Cap  pouches  and  cone  picks 13    *' 

100  Bayonet  scabbards  and  frogs 27    *' 

100  Waist  belts  and  plates  for  infantry 32   *• 

100  Gun  slings 15    " 

100  Non-commissioned  officers*  shoulder  belts  and  plates. , .  .60   *' 

100  Rifle  or  carbine  cartridge  boxes  and  plates 118    *^ 

100  Rifle  waist  belts  and  plates 56    ** 

100  Rifle  pouches 43    " 

100  Rifle  flasks 81    " 

100  Rifle  flask  and  pouch  belts .27    " 

100  Pistol  cartridge  boxes  and  plates 81    " 

100  Cavalry  sabre  bells  and  plates 115    " 

100  Carbine  slings  and  swivels 110    ** 

100  Pairs  of  holsters  aiid  covers 250    " 

100  Mounted  artillery  sabre  belts  and  plates 97    " 

100  Foot  artillery  sword  belts  and  plates 73    " 

100  Sappers'  sword  belts  and  plates 63    " 


CHAPTER  NINTH. 


aUNPOWDER. 
MATERIALS. 

Saltpetre. 

Saltpetre,  nitre,  nitrate  of  potassa,  is  composed  of  53.45  nitric  acid  and  46.55 
potassa^its  specific  gravity  is  2,090— it  melts  at  660°,  and  is  decomposed  at  a 
red  heatr— 100  parts  of  water,  at  the  temperature  of  32°,  dissolve  13.32  parts  of 
nitre;;  at  59°,  25.49 ;  at860,  45.90  ;  at  104°,  63.80 ;  at  140°,  110.70 ;  at  176°, 
170.80;  at  212°,  246.15.  Saltpetre  crystallizes  generally  in  six-sided  prisms, 
terminated  by  six-sided  pyramids,  or  in  needles  deeply  striated — ^its  taste  is  cool, 
saline,  and  slightly  bitter — when  thrown  on  burning  charcoal  it  melts  and  defla- 
grates violently. 

Saltpetre  occurs  naturally  in  great  quantities,  on  the  surface  of  the  earth  in 
India  and  other  warm  countries,  and  in  the  limestone  caves  of  Virginia,  Georgia, 
Tennessee  and  Kentucky  ;  in  the  last  named  State,  it  is  also  found  in  the  form 
of  what  is  termed  rock  ore,  being  sand  stone  containing  a  very  large  proportion 
of  nitre.  This  salt  is  formed  spontaneously  by  the  decomposition  of  animal  and 
vegetable  substances  in  moist  situations,  and  on  this  principle  artificial  nitre  beds 
are  made  for  its  production.  Saltpetre  obtained  from  any  of  these  sources  may 
be  separated  from  the  greater  part  of  the  foreign  salts  and  earthy  matter  by  lixi- 
viation  with  wood  ashes  and  evaporation.  The  nitrous  earth  of  India  yields 
about  one-fifth  of  its  weight  of  nitre ;  that  of  the  nitre  caves,  from  one  to  ten 
pounds  of  nitre  to  the  bushel,  and  the  rock  ore  as  much  as  20  or  30  pounds  to 
the  bushel.  The  best  artificial  nitre  beds  afford  annually  about  a  quarter  of  a 
pound  of  nitre  to  a  bushel  of  earth.  Nearly  all  the  saltpetre  used  in  the  United 
States,  for  the  manufacture  of  gunpowder,  is  obtained  from  India,  whence  it  is 
imported  in  a  crystalized  state,  called  grough  saltpetre,  containing  generally  from 
6  to  12  per  cent,  of  foreign  salts,  earths,  and  water. 

Test  of  grouch  saltpetrs  :  To  a  pound  of  grough  saltpetre  add  a  pint  of 
water,  saturated  with  pure  saltpetre ;  stir  the  mixture  for  ten  minutes  with  a 
glass  rod,  and  decant  the  liquor  on  a  filter ;  wash  the  saltpetre  a  second  time  in 
14 
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the  same  manner,  with  half  a  pint  of  the  saturated  solution,  and  pour  the  whole 
on  the  filter  ;  let  it  drain,  and  then  dry  it  perfectly  by  placing  it  first  on  a  bed 
of  some  absorbent  matter,  such  as  ashes  or  lime,  and  then  by  evaporation  in  a 
glass  vessel  over  a  gentle  fire.  The  saturated  solution  having  taken  up  only 
the  foreign  salts,  what  remains  on  the  filter,  (allowing  2  per  cent,  for  earthy 
matter  and  the  saltpetre  left  by  the  saturated  water,)  is  the  quantity  of  pure 
saltpetre  contained  in  the  pound  of  grough.  As  the  changes  of  temperature 
during  the  operation  may  affect  the  quantity  of  pure  saltpetre  remaining  on  the 
filter,  it  is  proper  to  perform  a  corresponding  operation,  at  the  same  time  and 
under  the  same  circumstances,  on  a  like  quantity  of  pure  saltpetre ;  the  gain  or 
loss  thus  ascertained  will  show  the  correction  to  be  made  in  the  former  result. 

Refining  Saltpetre. 

Saltpetre  to  be  used  in  the  manufacture  of  gunpowder  requires  to  be  freed 
from  the  impurities  present  in  its  crude  state.  This  may  be  done  by  boiling  it 
in  pure  water  and  filtering  the  liquor  through  canvass  bags.  The  method  of  re- 
fining on  a  large  scale,  at  the  refinery  of  Paris,  is  as  follows : 

First  washing. — This  first  operation  is  performed  on  11,660  lbs.  of  grough 
saltpetre,  containing  about  6  per  cent,  of  foreign  salts  and  6  per  cent,  of  water 
and  earthy  matters.  This  is  washed  with  4,400  lbs.  of  water  saturated  with 
pure  saltpetre,  obtained  in  previous  operations ;  if  that  is  not  at  hand,  pure  water 
may  be  used  :  stir  it  well,  and  at  the  end  of  12  hours  rake  up  the  saltpetre  to- 
wards one  side  of  the  vessel,  and  let  the  water  run  off  at  the  opposite  side,  carry- 
ing with  it  the  foreign  salts ;  this  is  afterwards  treated  as  mother  water.  After 
this  washing  the  saltpetre  contains  only  1  per  cent,  of  foreign  matter,  and  the 
quantity  is  reduced  to  11,000  lbs. 

Melting.  In  a  boiler  of  the  capacity  of  about  900  gallons,  dissolve  10,000  lbs. 
of  the  saltpetre  from  the  first  washing  in  300  gallons  of  water,  at  a  moderate 
heat,  putting  in  first  three-fourths  of  the  saltpetre  with  a  proportional  quantity 
of  water,  and  adding  the  rest  in  three  successive  parts.  Prepare  a  solution  of 
36  oz.  of  glue  in  4;  gallons  of  water,  and  when  ebullition  is  about  to  commence 
in  the  boiler,  pour  in  three-fourths  of  the  solution  of  glue  diluted  with  twice  its 
bulk  of  water,  and  skim  carefully  ;  then  add  22  gallons  of  water,  in  order  to 
diminish  the  density  of  the  liquid,  and  to  allow  the  foreign  salts  and  earthy 
matters  to  pass  through  it,  and  settle  at  the  bottom,  or  to  rise  in  scum  ;  this  it 
called  a  toashir^.  Throw  into  the  boiler  one-third  of  the  remainder  of  the  salt- 
petre and  the  rest  of  the  glue  diluted  with  four  gallons  of  water ;  skim  for  about 
one  hour — make  a  second  washing,  and  about  two  hours  afler,  a  third — continue 
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the  skimming  and  evaporation,  increasing  the  heat,  until  there  remains  in  the 
boiler  but  one  part  of  water  to  four  of  saltpetre — let  the  liquor  stand  for  some 
hours,  keeping  up  a  sufficient  heat  to  prevent  crystallization,  and  then  draw  it 
off  into  the  crystallizing  vat. 

Crystallization.  The  liquor  is  kept  in  constant  agitation  by  means  of  rakes, 
to  prevent  the  formation  of  large  crystals.  Draw  off  the  mother  water  when  its 
temperature  is  reduced  to  104°,  and  let  the  saltpetre  drain  for  some  hours. 

Watering.  When  taken  from  the  crystallizer  the  saltpetre  contains  not 
more  than  l-500th  of  foreign  salts ;  it  is  put  into  boxes  capable  of  containing 
about  4,800  lbs.;  on  e^ch  of  these  boxes  pour,  with  watering  pots,  220  gallons 
of  water,  one-third  at  a  time — the  two  first  waterings  are  allowed  to  remain  on 
the  saltpetre  two  hours  before  being  drawn  off  through  openings  in  the  bottom 
of  the  box ;  the  third  merely  passes  through  the  saltpetre. 

Drying.  After  these  waterings  the  saltpetre  contains  but  l-18000th  of  hy- 
drochlorales.  It  is  left  to  drain  several  days,  and  then  dried  in  drying  vats  at  a 
low  heat,  being  constantly  stirred. 

Packing.  If  designed  for  transportation,  the  saltpetre  when  thoroughly  dried, 
being  then  perfectly  white  and  in  small  grains,  is  passed  through  a  sieve  of  fine 
wire  gauze  and  packed  in  barrels.  A  100  lbs.  powder  cask  will  hold  about  132 
lbs.  of  saltpetre. 

Saltpetre  is  also  well  preserved  in  cakes,  which  are  made  by  fuzing  the  refined 
saltpetre  in  iron  pots,  and  casting  it  into  moulds  of  convenient  size ;  the  cakes 
are  12  in.  square  and  6  in.  thick,  weighing  about  70  lbs.;  six  are  packed  in  a  box 
12.75  in.  X  12.75  in.  X  38  in.;  gross  weight  465  lbs.  This  method  of  treating 
saltpetre  has  the  advantage  of  expelling  from  it  the  water  of  crystallization ;  but 
it  requires  a  little  more  work  to  pulverize  the  saltpetre  afterwards,  in  meiking 
powder. 

The  mother  water,  as  it  issues  from  the  crystallizer,  is  received  in  basins  where 
it  cools  and  deposites  saltpetre,  which  is  added  to  that  which  has  undergone 
the  first  .washing  in  another  operation ;  the  rest  is  evaporated  to  obtain  grough 
saltpetre. 

The  water  wed  for  watering  the  refined  saltpetre  is  kept  to  make  the  first  washing 
of  the  grough  saltpetre,  or  else  it  is  added  to  the  mother  water. 

The  scum  which  is  obtained  in  melting  is  called  foul  scum.  Put  about  4,400 
lbs.  of  it  into  a  boiler  with  265  gallons  of  water ;  heat  it  gradually  until  it  begins 
to  boil ;  skim  and  allow  it  to  settle ;  then  draw  off  the  liquor  which,  in  cooling, 
will  deposite  grough  saltpetre.  On  the  residuum,  whilst  still  hot,  pour  about 
250  gallons  of  water  and  add  the  second  scum,  so  as  to  fill  the  boiler ;  after  this 
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has  been  boiled,  skimmed,  and  allowed  to  settle,  draw  off  the  clear  liquor  and 
add  it  to  the  mother  water.  Add  the  last  scum  and  the  dregs  to  the  materials 
for  lixiviation. 

Thus,  11,660  lbs.  of  grough  saltpetre  furnish  8,000  lbs.  of  pure,  dry  saltpetre^ 
besides,  200  lbs.  remaining  in  the  scum,  1,200  lbs.  in  the  mother  water,  and 
1,000  lbs.  in  the  washings,  which  are  obtained  in  the  subsequent  operations;  in 
all,  10,400  lbs.  of  pure  saltpetre. 

Test  of  refined  saltpetre.  In  order  to  be  used  in  the  manufacture  of 
gunpowder,  saltpetre  should  not  contain  more  than  l-3000th  of  chlorides. — To 
test  this,  dissolve  200  grains  of  saltpetre  in  the  least  possible  quantity  (say  1000 
grains)  of  tepid  distilled  water ;  pour  on  it  20  grains  of  a  solution  of  nitrate  of 
silver  containing  10  grains  of  the  nitrate  to  1033  grains  of  water,  that  being  the 
quantity  required  to  decompose  200-3000ths  of  a  grain  of  muriate  of  soda;  filter 
the  liquid  and  divide  it  into  two  portions — to  one  portion,  add  a  few  drops  of  the 
solution  of  nitrate  of  silver;  if  it  remains  clear,  the  saltpetre  does  not  contain 
more  than  l-3000th  of  muriate  of  soda — to  the  other  portion,  add  a  small  quantity 
of  solution  of  muriate  of  soda;  if  it  becomes  clouded,  the  saltpetre  contains  less 
than  l-3000th.  By  using  the  test  liquor  in  very  small  quantities,  the  exact  pro^ 
portion  of  muriate  of  soda  may  be  ascertained;  at  the  refinery  of  Paris  it  does 
not  exceed  1- 18000th  of  the  ealtpetre,  and  this  degree  of  purity  is  attained  also 
at  the  refinery  of  Messrs.  Dupont.  Saltpetre  for  the  best  sporting  powder  is 
refined  a  second  time,  and  contains  not  more  than  l-60000th  part  of  chlorides. 

Charcoal. 

Charcoal  obtained  from  light  woods  is  the  best  for  the  manufacture  of  gun- 
powder, being  more  easy  to  pulverize.  Willow  and  poplnar  are  used  for  this 
purpose  in  the  United  States. 

The  wood  must  be  sound,  and  should  not  be  of  more  than  3  or  4  years 
growth,  and  about  1  inch  in  diameter ;  branches  larger  thsin  that  should  be  split 
up.  It  is  cut  in  the  spring,  when  the  sap  runs  freely,  and  is  immediately  strip- 
ped of  its  bark.    The  smaller  branches  are  used  for  fine  sporting  powder. 

The  operation  of  charring  may  be  performed  in  pits,  but  the  method  now 
almost  universally  pursued  in  making  charcoal  for  gunpowder  is  that  of  dutU/a- 
Hon.  For  this  purpose  the  wood  is  placed  in  an  iron  vessel,  generally  of  a 
cylindrical  form,  to  which  a  cover  is  luted ;  an  opening,  with  a  pipe,  is  made  to 
convey  off  the  gaseous  and  liquid  products,  and  the  wood  is  thus  exposed  to  the 
heat  of  a  furnace. 

The  charcoal  thus  obtained  should  retain  a  certain  degree  of  elasticity,  and 
should  have  a  brown  color,  the  wood  not  being  entirely  decomposed ;  it  retains 
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the  fibrous  appearance  of  the  wood ,  and  the  fracture  is  irridescent.  As  it  readily 
absorbs  l-20th  of  its  weight  of  moisture,  it  should  be  made  only  in  proportion 
as  it  is  required  for  use.  Wood  contains  generally  about  52  per  cent,  of  carbon, 
but  distillation  furnishes  not  more  than  30  to  40  per  cent,  of  charcoal. 

The  specific  gravity  of  charcoal  triturated  under  heavy  rollers  is  about  1,380; 
but  in  sticks,  as  it  comes  from  the  charring  cylinders,  it  rarely  exceeds  300. 

Sulphur, 

Pure  sulphur  is  of  a  citron  yellow  color  and  shining  fracture  ;  it  crackles  when 
pressed  in  the  hand.  The  specific  gravity  of  native  sulphur  is  2,033 ;  that  of 
sulphur  refined  by  sublimation  1,900 ;  its  specific  gravity  is  diminished  by  tritura- 
tion. Sulphur  melts  at  220°,  but  at  320°  it  takes  the  consistency  of  paste  ^  it 
sublimes  at  680^.    It  is  insoluble  in  water,  but  soluble  in  oils  and  in  alcohol. 

Sulphur  is  generally  found  in  great  quantities  in  the  neighborhood  of  volca- 
noes ;  it  may  also  be  obtained  from  metallic  ores  (pyrites)  and  other  sources. 
Most  of  that  used  in  the  United  States  is  obtained  from  the  French  refineries. 

Crude  sulphur,  as  extracted  by  the  .first  sublimation  from  the  ore,  contains 
about  8  per  cent,  of  earthy  matter.  It  is  purified  by  a  second  sublimation,  from 
which  it  is  collected  in  the  form  of  powder,  called  flowers  of  stUphur^  or  it  is 
melted  and  run  into  moulds,  making  roll  brimstone.  It  may  also  be  refined,  but 
not  so  thoroughly,  by  being  simply  melted  and  skimmed. 

Pure  sulphur  is  entirely  consumed  in  combustion,  and  its  purity  is  thus  easily 
tested  by  burning  about  100  grains  in  a  glass  vessel ;  the  residuum  should  not 
exceed  a  small  fraction  of  a  grain. 

MANUFACTURE  OF  GUNPOWDER. 

Proportions  of  Ingredients, 

Saltpetre.    Charcoal.  Sulphur. 

By  the  Atomic  theory 74.64  13.51  11.85 

In  the  UKkTKb  StATEs : 

S7f5  14.  1  fl 

75  15  10 

For  sporting |     1^  }^  }J 

In  Enolakd  :    For  the  military  service ...     75  15  10 

C      7ft  14  ft 

For  sporting |     ^^  y^  g 

In  France:       For  the  military  service .. .  75  12.5  12.5 

For  sporting 78  12  10 

For  blasting 62  18  20  * 

In  Prussia:       For  the  military  service .. .  75  13.5  ^*  "^ 
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Fabrication, 

This  consists  essentially  in  the  following  operations :  /m/vmziti^  tht  ingredientSy 
incorpwaHum^  comprtsnon^  granulation,  dryings  glazing,  dusting. 

Pounding  mill.  In  this  method  of  fabrication  the  first  three  operations  are 
performed  at  the  same  time  by  the  pestles.  A  mill  contains  generally  20  or  24 
mortars  and  pestles  in  two  rows;  the  pestle  weighs  90  lbs.,  and  falls  16  inches 
fifty-five  times  in  a  minute;  the  lower  part  of  the  pestle  is  made  of  bronze  or  of 
very  hard  wood.  The  mortars  are  nearly  spherical  and  are  dug  out  of  a  piece 
of  oak,  having  a  piece  of  harder  wood  in  the  bottom. 

Elach  mortar  receives  about  20  lbs.  of  composition.  The  stamping  is  contiiii> 
ued  about  1 1  hours.  The  proper  charge  of  charcoal  in  small  pieces  is  first  put 
in,  with  a  quantity  of  water  equal  to  one-tenth  of  the  weight  of  composition,  say 
1  quart ;  after  this  has  been  pounded  half  an  hour,  at  the  rate  of  40  strokes  a 
minute,  add  the  saltpetre  and  then  the  sulphur,  previously  pulverized  in  a  mill 
or  rolling  barrel  and  sifted.  Mix  the  materials  with  the  hand,  and  for  the  first 
quarter  of  an  hour  let  the  stamping  continue  at  40  strokes  a  minute ;  at  the  end 
of  each  hour  the  composition  is  passed  from  each  mortar  into  the  next — at  the 
6th  or  8th  change,  add  half  a  pint  of  water.  During  the  last  two  hours  no  change 
is  made,  in  order  that  the  composition  may  form  into  cake.  When  taken  from 
the  mortar  it  is  dried,  so  as  to  reduce  the  contained  moisture  to  about  4  per  cent;, 
it  is  then  grained. 

Rolling  barrels.  In  order  to  lessen  the  duration  and  danger  of  pounding 
in  the  mortars,  the  materials  may  be  pulverized  and  mixed  in  rolling  barrels, 
before  being  put  under  the  pestles. 

These  rolling  barrels  are  about  44  in.  diameter  and  22  in.  long  on  the  interior;, 
they  are  made  of  strong  leather  or  hides  stretched  over  a  frame  the  slats  of  which 
project  inwardly  about  0.5  in.  and  are  9  in.  apart;  the  elasticity  of  the  leather 
prevents  the  composition  from  adhering  to  the  sides,  which  it  would  do  in 
wooden  barrels.  Each  barrel  contains  100  lbs.  of  balls  about  0.25  in.  diameter, 
made  of  zinc,  or  of  an  alloy  of  75  copper  and  25  tin ;  the  barrel  revolves 
25  or  30  times  in  a  minute.  The  charge  of  composition  is  half  the  weight  of 
the  balls. 

For  the  purpose  of  pulverizing,  the  charcoal  and  sulphur  are  rolled  together 
for  two  hours.  For  incorporation,  the  saltpetre  is  added  in  the  state  in  which 
it  comes  from  the  refinery,  and  the  mixture  is  rolled  two  hours  more ;  it  is  then 
placed  under  the  pestles,  adding  10  per  cent,  of  water,  and  it  is  beaten  for  3. 
hours  only. 
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Prbssi.  Instead  of  being  put  in  the  pounding  mill,  the  composition  from  the 
rolling  barrels  may  be  spread  in  thin  layers,  moistened  with  10  per  cent,  of  water 
distributed  very  equally  with  a  fine  watering  pot  or  a  brush,  and  subjected  to 
pressure  by  a  hydraulic  or  screw  press,  by  which  means  it  is  brought  to  the 
state  of  a  cake.  The  composition  is  sometimes  subjected  to  the  press  afler  being 
incorporated  in  the  pounding  mill,  or  in  the  cylinder  mill. 

Cti^inder  mills.  These  mills,  first  used  in  England,  and  now  generally 
adopted  in  the  manufacture  of  gunpowder,  supply  the  place  of  pounding  mills 
in  performing  at  the  same  time  the  operations  of  pulverizing,  incorporating,  and 
pressing  the  composition.  They  consist  of  two  cylinders,  of  marble  or  cast 
iron,  weighing  about  5  tons  each,  rolling  in  a  circular  trough  of  the  same  material, 
the  inner  diameter  of  which  is  about  three  feet ;  a  wooden  plough  follows  the 
cylinders,  to  bring  the  powder  towards  the  centre  of  the  trough.  The  cylinders 
revolve  10  times  in  a  minute,  and  run  from  1  to  3  hours  on  each  charge  of  50 
lbs.  of  composition. 

Granulation.  The  composition  being  formed  into  cake^  by  any  of  the  above 
methods,  the  next  process  is  to  break  it  up  into  grains;  to  facilitate  this,  it  is 
aired  or  partially  dried  ;  it  is  then  put  into  a  graining  sieve  formed  of  parchment 
pierced  with  holes,  where  it  is  broken  up  by  the  action  of  a  lenticular  disc  of 
hard  wood,  weighing  about  5  lbs.,  being  8.5  in.  in  diameter,  2.75  in.  thick  in 
the  middle,  2  in.  at  the  edge.  The  sieve  is  shaken  by  hand,  or  by  machinery, 
in  such  a  manner  that  the  disc  may  move  round  it  against  the  border,  and  the 
grains  pass  through  the  holes  as  fast  as  they  are  sufficiently  reduced.  Another 
method  of  graining  is  to  pass  the  cake  between  wooden  rollers.  The  grains  thus 
formed  are  sifted^  to  separate  those  which  are  too  coarse  or  too  fine,  and  also  to 
separate  from  each  other  the  different  kinds  of  grains  for  cannony  musket,  and 
rifle  powder. 


Diameter  of  the  holes 
in  the  sieve  for 


o-««««  «^„.^«-     \  Maximum  0.100  in. 
Cannon  powder. .     Minimum    0.070  in. 


Musket . 
Rifle. 


{Maximum  0.070  in. 
(Minimum  0.050  in. 
,  Maximum  0.035  in. 


^        (Minimum    0.025 in. 

Glazing  is  necessary,  in  order  to  enable  gunpowder  to  resist  the  effects  of 
shaking  in  transportation,  and  of  exposure  to  the  moisture  of  the  air.  All  the 
powder  made  for  the  Ordnance  Department  is  glazed.  This  operation  is  per- 
formed by  enclosing  the  powder,  containing  about  3  per  cent,  of  moisture,  inja 
large  glazing  barrel  which  makes  15  or  20  revolutions  in. a  minute ;  a  charge  of 
500  lbs.  is  thus  treated  for  about  24  hours  or  less,  according  to  the  effect  required. 

Drying.  Gunpowder  is  dried  in  two  ways — 1st,  in  the  open  air  ;  the  powder 
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is  spread  upon  sheets  laid  on  tables  placed  in  a  suitable  situation  where  it 
remains  10  or  12  hours,  being  frequently  stirred  to  expose  it  thoroughly  to  the 
sun :  in  summer,  it  requires  to  be  sometimes  covered  in  the  heat  of  the  day,  to 
prevent  the  loss  of  the  sulphur — 2ndly,  in  a  drying  house,  where  the  powder  is 
exposed,  in  layers  from  1  in  to  4  in.  thick,  to  a  current  of  air  heated  to  about 
14(P,  by  means  of  a  furnace  or  by  hot  water  pipes. 

Dusting.  After  powder  has  been  glazed  and  dried,  it  is  sifted  in  fine  sieves, 
or  through  bolting  cloths,  in  order  to  clean  it  thoroughly,  and  to  cool  it  before 
being  barreled.  The  dust  and  small  grains  obtained  in  this  and  previous  ope- 
rations are  again  pressed  or  worked  over  to  make  inferior  powder,  or  mixed 
with  a  portion  of  fresh  composition  in  the  mills. 

Round  POWDER  may  be  made  in  an  expeditious  manner  as  follows:  Fix  a 
powder  barrel  on  a  shaft  passing  through  its  two  heads,  the  barrel  having  ledges 
on  the  inside  ;  to  prevent  leakage,  cover  it  with  close  canvas  glued  on,  and  put 
the  hoops  over  the  canvas.  Put  into  the  barrel  10  lbs.  of  sulphur  in  lumps 
and  10  lbs.  of  charcoal,  with  60  lbs.  of  zinc  balls,  or  of  small  shot,  (down  to 
No.  4,  0.014  In.  in  diameter  nearly ;)  turn  it  by  hand  or  otherwise,  30  revolu- 
tions in  a  minute.  To  10  lbs.  of  this  mixture  thus  pulverized  add  30  lbs.  of  salt- 
petre, and  work  it  two  hours  with  the  balls ;  water  the  40  lbs.  of  composition 
with  9  quarts  of  water,  mixing  it  equally  with  the  hands ;  granulate  with  the 
graining  sieve.  The  grains  thus  made,  not  being  pressed,  are  too  soft.  To  make 
them  harder,  put  them  into  a  barrel  having  5  or  6  ledges  projecting  about  0.4 
in.  inside ;  give  it  at  first  8  revolutions  in  a  minute,  increasing  gradually  to  20. 
The  compression  will  be  proportionate  to  the  charge  in  the  barrel  which  should 
not,  however,  be  more  than  half  full ;  continue  this  operation  until  the  density 
is  such  that  a  cubic  foot  of  the  powder  shall  weigh  855  oz.,  the  mean  density  of 
round  powder ;  strike  on  the  staves  of  the  barrel  from  time  to  time  to  prevent 
the  adhesion  of  the  powder. 

Sift  the  grains  and  dry  the  powder  as  usual ;  that  which  is  too  fine  or  too 
coarse  is  returned  to  the  pulverizing  barrel. 

Fhii  jowdGT  is  rovmd  ami  ilie  pain  is  sufiiciently  hard  on  the  surface,  but 
the  interior  19^10^4  wliidi  mtikes  ii  unfit  for  keeping,  and  may  cause  it  t6  bum 
alowly .  Thin  defect  mny  be  rem^ied  by  making  the  grains  at  first  very  smtdl, 
«iid  by  rolling  ihcm  on  a  sheet  or  in  a  barrel,  watering  them  from  time  to  time, 
«ntl  .tiltling  ihi^  pulvf tiled  composition  in  small  portions ;  in  this  way,  the  grains 
mill  bfi  furm«il  by  siiece^tvc  iaycrs;  they  are  then  separated  according  to  sis^ 
gNii«d  flTtd  dri«d. 


It  appears  from  experittien  j 
makes  a  powder  which  gwes  f 
powder ;  the  incorporatejl  dus 
case  of  necessity.     Gun 
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the  simple  incorporation  of  the  materials 

as  high  ranges  with  the  cannon  as  grained 

om  the  rolling  barrel  may  therefore  be  used  in 

1urns  at  the  temperature  of  575°  to  600^  Fahr. 


DENSITY  OF  GUNPOWDER. 

The  density  of  gunpowder  may  be  approximately  determined  by  taking  the 
weight  of  a  given  quantity;  this  is  called  the  gi'ovimetrie  density,  and  the  mea- 
sure used  for  the  purpose  a  gravimeter.  The  gravimetric  density  may  be  express- 
ed by  the  weight  of  a  cubic  foot  in  ounces,  and  a  convenient  form  for  the  gravi- 
meter  is  a  brass  cylindrical  measure,  4  inches  in  diameter  and  5.093  inches  in 
height,  containing  64  cubic  inches,  or  l-37th  of  a  cubic  foot.  The  weight  of 
the  contents  should  be  ascertained  with  the  powder  loose  and  shaken ;  the  dif^ 
ference  gives  an  indication  of  the  relative  irreguTarity  and  size  of  grain. 

The  gravimetric  density  of  unglazed  powder  (French)  made  in  pounding 
mills,  is  about  840.  The  following  results  were  obtained  from  some  of  the  beit 
powder  made  in  cylinder  mills : 


SIZE  OF  6RATK. 

Specific 
gravity. 

No.  of  grains 
of  powder 
in  10  grs. 
Troy. 

Weight  of  1  cubic 
foot. 

Cubic 
inches  in 
llb.looae 

Loose. 

Shaken. 

f  Cannon 

rr   Q     I  Musket 

^'  S-  -^  Rifle 

1,912 
4,983 

150 

1,100 

6,000 

73,000 

174 

oz. 
929 
896 
900 
1,047 
874 

oz. 
1,039 
1,012 
1,06C 
1,197 
993 

30. 

30.8 

30.7 

26.5 

31.6 

1^  Sporting 

English — Cannon 

2,012 
1,970 

The  specific  gravities  stated  in  the  above  table  were  obtained  by  means  of 
alcohol ;  the  results  are  not  perfectly  accurate,  as  the  method  is  liaUe  to  somt 
objections.  The  following  method  of  ascertaining  the  sfecific  gravity  of  gun- 
powder is  pursued  in  the  French  manufactories,  but  it  is  also  not  free  from 
objections.  The  specific  gravity  of  the  sporting^  powder  of  the  above  table  ob- 
tained by  this  method  is  1,890,  and  that  obtained  approximately,  by  direct 
measurement  and  weight  of  pieces  of  dried  mill  cake^  is  about  1,920. 

DeterMination  of  the  Specific  Gravity  of  Gunpowder, 

The  instrbment  used  for  this  purpose  is  a  cylindrical  glass  vessel  of  uniform 
diameter,  the  edges  of  which  are  well  ground,  and  to  which  is  adapted  a  cover  of 
polished  glass  accurately  ground  on  the  surface,  so  as  to  dose  the  vessel  her- 
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metricaUy .    The  diameter  of  the  vessel  is  3  in.,  and  its  weight  4.5  in.    With  a 

good  balance  take  the  exact  weight  of  the  vessel  and  cover.— Fill  the  vesael 

with  distilled  water  and  cover  it  so  as  entirely  to  exclude  the  air;  this  may  be 

effected  by  pouring  in  the  water  until  it  runs  over  the  sides  of  the  vessel,  and 

then  sliding  the  cover  on— wipe  the  vessel  and  the  cover  perfectly  dry,  without 

disturbing  the  cover  so  as  to  admit  air  in  the  vessel.— Ascertain  the  weight  of 

the  vessel  thus  filled,  and  deducting  its  weight  when  empty,  set  down  the  weight 

of  distilled  water  which  it  contains,  which  weight  we  will  designate  by  W. 

Naw  wipe  the  vewcl  and  cover  perfectly  dry,  and  ascertain  in  the  same  manner 

ihe  wt»g1ii  If'  ♦  *^^i*^*'  ^^"^  ^*^**'''  *^^^  con^'"  of  waeer  saturated  with  nitre,  such 

m  is  u«3a  m  icsijng  iHe  purity  ufnaJtpcire-pour  out  three-fourths  of  the  situ 

r*i*d  soluu^itt.  i^nti  Ui^vlf^g  wdgi.ed  1300  graiw  of  powder  free  from  dust,  pour 

it  ,l^h  my>  the  ialunvtcd  solution,  f-o  thai  Uie  air  between  the  grains  of  powder 

^^.,  ,,.,,r^_ilicn  fill  the  vr«^r  *J.li  the*>luuon,  and  cover  it  as  before;  wipe 

rt  L  ,„a  *is.rru,.it  the  w.^-^     ^ '^^^  ^^  ^^'^ht  thus  found,  subtract  thatof 

hm    ™el  and  cover  aJ»«i  thuT  of  *he  powder;  the  remainder  will  be  the  weight 

T  I       t     ie«f«olu'iio«i«  thevesad;  deduct  this  weight  from  that  >F',ofthe 

of  thi'  sa  «n»  obuuued,  and  the  difference  will  be  the  weight  w',  of 

IT  u/  tijf  *oiu*io«  *''i^'^^  i>cjrupies  the  same  space  as  the  given  quanUty 

ili«HyiRM  f  ^^^^^  ^^^.  r::  tf'-  *^i  ^e  weight  of  distilled  water  which  would 

of  paw  ^^    .^^j  ^y  thf  pftvtien  and  this  weight  is  to  that  of  the  powder 

h&ve  b#*»  ^^  ^^^.^^  ^f  djsuiled  water  is  to  the  specific  gravity  of  the  powder. 

t«  ib#«l*^'*^^.^ij  jljpgjj  times,  mid  take  the  mean  result. 

^•^     ,   ^vb€  LisBfJ  in  ^^*  ^^^^  manner,  instead  of  saltpetre  water. 

PACKING  POWDER. 

^^j  powder  is  packed  m  bflrrels  of  100  lbs.  each.    Powder  bands 

0«^*^gilaeftwiiJed  wiiit«  oak,  and  hooped  with  hickory  or  cedar  hoops 

******  (J  b»il«^"'^  ^^^^'^  ^^'"^ '  ^^^  *^*^"  *^  "*^'  ®^  ^^^^^^  ^  hickory  or 

^'^'^^be^i^*'^'''^  ^^ '*'*'^^"^^' ^"^  "  ^**°"^^  therefore  be  used  in  p^efe^ 

'^^   ihe  ^^'"^  ^'^  ^*  prepared  by  immersion  in  a  solution  of  corrosive 

am^     ^^  ho<»pB  sJjouId  cover  two-thirds  of  the  barrel.    The  diameter  of 

•8l*»'^**^i,  \.2h  in.— InsteflJ  of  a  bung  on  the  side,  a  screw  hole  1.5  inch 

»!»'  *'^^i0#"t>'n^^  "^^"^^  i"  *he  head  of  the  barrel ;  it  is  closed  by  a  wood 


^  '^**  ''^'^^"'''  ^'^^"^  ^^^'^"^'^  ^"^^^  °°'  P''°j^^'  beyond  the  ends  of  the 

*"*'''^'^"'  *'^^*^  "^^  ^*'^  ^^'^'^^  ^^  *  washer  of  thin  leather  steeped  in  a 

^^ffdx  iti  spirits  of  inrpcntine.    This  screw  plug  renders  it  ud- 


9^^^^ivut  liie  he^d  of  tiie  barrel,  and  the  hoops  may  therefore  be 
^^  'or  transportation,  a  piece  of  cloth  should  be  glued 
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©▼er  the  head  of  the  plug. — Some  barrels  have  been  made  with  six  copper  hoops, 
and  others  with  4  copper  and  8  or  10  cedar  hoops  ;  the  copper  hoops  are  1  in. 
wide,  and  I  of  an  inch  thick,  fastened  with  two  rivets,  and  nailed  each  with  3 
copper  nails,  0.625  in.  long  — Average  weight  of  a  hoop  2^  lbs. 

In  1836,  some  barrels  were  made  water  proof  by  a  lining  of  India  rubber  cloth, 
to  ascertain  its  efficiency  in  preserving  the  powder  in  damp  situations,  or  in  the 
exposure  of  service  in  the  field.  This  lining  appears  to  have  had  an  injurious 
effect  on  the  powder,  when  exposed  to  heat  and  moisture,  in  consequence  of  the 
affinity  of  the  caoutchouc  for  sulphur.  • 

Dimensions  of  Powder  Barrels, 

Whole  length ••.20.5  inches 

Length,  interior,  in  the  clear 18         " 

Interior  diameter  at  the  head 14         *' 

Interior  diameter  at  the  bilge 16         *' 

Thickness  of  the  staves  and  heads 0.5      " 

Weight  of  the  barrel  with  cedar  hoops 25  lbs. 

The  barrels  have  generally  12  hoops.  14  to  16  staves,  and  2  or  3  pieces  in 
each  head.  The  above  dimensions,  are  calculated  so  that,  with  100  lbs.  of 
powder,  there  shall  be  a  vacant  space  in  the  barrel,  allowing  the  powder  to 
shake,  in  order  to  prevent  its  caking — the  barrel  would  contain  about  120  lbs.  of 
powder,  settled  by  shaking. 

INSPECTION  AND  PROOF  OF  POWDER. 
Gunpowder  should  be  of  an  even  grain,  angular  and  irregular  in  form ;  it 
should  be  so  hard  as  not  to  be  easily  crushed  by  pressure  with  the  finger;  it 
should,  when  new,  leave  no  trace  of  dust  when  poured  on  the  back  of  the  hand, 
and  should  leave  no  beads  or  foulness  when  flashed,  in  quantities  of  10  grains, 
on  a  copper  plate.  The  size  of  the  grain  for  each  kind  of  powder  is  tested  in 
the  following  manner : 

There  are  three  sieves  or  gauges  for  each  size  of  grain,  made  by  piercing  round 
holes  in  thin  sheets  of  brass.    The  sizes  of  these  holes  are  as  follows : 


CANNON 

.  .  ,     .1 

MUSKET. 

RIFLE. 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5 

No.  6. 

No.  6. 

No.  7. 

No.  8. 

\f  nvjmum. 

In. 
0.100 

In. 

In. 

In. 
0.06 

In. 

In.    , 

In. 
0.035 

In. 
0.03 

In. 
0.025 

MeHium. . . 

0.085 

b'.os' 

Minimum . 

0.070 

0.035 

.j:«i:_  «»e  not 
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charges  are  fired  in  this  way  from  each  sample  of  powder,  and  if  the  ranges 
differ  more  than  20  yards,  a  third  charge  is  fired,  and  the  two  nearest  ranges  are 
used  in  obtaining  the  mean  range.  -The  mortar  is  scraped  and  wiped  after  each 
discharge,  and  it  is  washed  and  dried,  as  at  first,  after  about  8  shots. 

The  general  mean  range  of  new  powder  proved  at  any  one  time  must  be  not 
less  than  250  yards  ;  but  no  powder  ranging  below  225  yards  is  received.  The 
powder  in  magazines  is  considered  unserviceable  if  it  does  not  ra,nge  over  180 
yards. 

With  the  eprouvettes,  as  adjusted  in  1837,  good  caiinon  powder  ranges  from ' 
280  to  300  yards,  and  small  grain  powder,  from  300  to  320  yards. 

Inspection  report.  The  report  of  inspection  should  show  the  place  and 
date  of  fabrication  and  of  proof— the  kind  of  powder  and  its  general  qualities ; 
as,  hard  or  soft,  round  or  angular,  whether  free  from  dust  or  not,  of  uniform  or 
irregular  grain — its  gravimetric  density — the  separate  ranges  and  the  me^ 
range — the  condition  of  the  mortar  and  the  ball — the  state  of  the  weather. 

Marks.  Each  barrel  is  marked  on  one  head  with  the  place  and  year  of  man* 
ufacture,  and  with  the  kind  of  grain,  cannon,  mwket,  or  rifle;  on  the  other 
head,  with  the  year  in  which  it  was  proved  and  the  proof  range,  leaving  room 
for  subsequent  proofs,  which  are  marked  in  the  sanje  manner.      ^ 

Remarks, 

Although  the  above  is  the  established  mode  of  proof  and  inspection  for  Gov- 
ernment powder,  it  cannot  be  disguised  that  a  very  imperfect  test  of  the  relative 
projectile  force  of  gunpowder  is  thereby  afforded.  Slight  variations  in  the  den- 
sity of  powder,  which  would  but  little  affect  its  strength,  when  fired  in  large 
quantities,  produce  great  difference  in  the  proof  range ;  and  variations  in  the 
size  of  the  grain  cause  still  greater  irregularities  in  the  range,  the  powder  being 
in  other  respects  the  same.  In  general,  gunpowder  of  small  grain  and  low 
specific  gravity  givea  the  highest  range  in  the  eprouvette,  whilst  recent  experi- 
ments with  the  ballistic  pendulum  have  shown  that  the  greatest  initial  velocity, 
in  a  shot  from  a  heavy  gun,  is  produced  by  powder  of  great  specific  gravity  and 
of  coarse  grain. 

Pendulum  eprouvette.  The  best  mode  of  testing  the  projectile  force  of 
gunpowder  is  undoubtedly  that  of  ascertaining  its  effects  when  used  in  the  same 
quantities  in  which  it  is  to  be  employed  in  service.  This  method  has  been  par- 
tially adopted  by  establishing,  at  Washington  Arsenal,  a  cannon  pendulum  and 
a  musket  pendulum,  which  are  used  for  proving  samples  of  powder  sent  from 
the  manufactories.  The  apparatus  shows  the  initial  velocity  of  a  ball  fired  from 
a  cannon*  or  a  musket. 
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In  proving  cannon  powder^  the  initial  velocity  of  a  ball  of  medium  weight 
and  windage,  with  a  charge  of  one-fourih  its  weight  of  powder,  should  be: 

From  a  24-pounder  garrison  gun,  not  less  than  1,600  feet. 

From  a  12-pounder  field  gun,  not  less  than  1,550  feet. 

From  a  6-pounder  field  gun,  not  less  than  1,500  feet. 

In  proving  small  arm  powder,  the  initial  velocity  of  a  musket  ball,  with  a 
charge  of  120  grains,  should  be: 

With  musket  powder,  not  less  than  ]  ,500  .eet. 

With  rifle  powder,  not  less  than  1,600  feet. 

With  fine  sporting  powder,  not  less  than  1,800  feet. 

Htgrometric  qualities.  The  susceptibility  of  powder  to  absorb  moisture 
may  be  judged  of  by  exposing  1  lb.  to  the  air,  in  a  moist  place,  (such  as  a  cellar 
which  is  not  too  damp,)  on  a  glazed  earthen  dish,  for  15  or  20  days,  stirring  it 
sometimes  so  as  to  expose  the  surface  better ;  the  powder  should  be  previously 
well  dried,  at  a  heat  of  about  140°.  Well  glazed  powder,  made  of  pure  mate- 
rials, treated  in  this  way,  will  not  increase  in  weight  more  than  5  parts  in  1000, 
or  a  half  of  one  per  cent.  Such  powder  kept  in  casks  in  a  dry  magazine  will 
absorb  about  8-lOths  of  1  per  cent,  of  moisture.  A  sample  thus  kept  for  15 
years,  in  a  common  barrel,  was  found  to  lose  but  9-lOths  of  1  per  cent,  in  drying. 

A  more  accurate  and  expeditious  method  of  comparing  the  hygrometric  quali- 
ties of  (lififerent  samples  of  powder  is  to  expose  them  to  air  saturated  with  moist- 
ure. For  this  purpose,  samples  of  about  1,500  grains  weight  may  be  placed  in  a 
shallow  tin  pan,  9  in.  X  ^  ^^-i  ^^  ^^  ^  ^"^i  ^^^  bottom  of  which  is  covered 
with  water ;  the  pan  of  powder  should  be  placed  about  1  inch  above  the  surface 
of  the  water,  and  the  tub  covered  over.  In  this  manner  any  sample  of  powder 
may  be  compared  with  another  of  known  good  quality.  Good  powder,  made 
of  pure  materials,  will  not  absorb  more  than  2g  per  cent,  of  moisture  in  34 
hours. 

duiCKNESs  OF  BURNING.  The  relative  quickness  of  two  dififerent  powders 
may  be  judged  of  by  burning  a  train  laid  in  a  circular,  or  other  groove  which 
returns  into  itself,  made  in  a  piece  of  hard  wood  ;  one-half  of  the  groove,  being 
filled  with  each  kind  of  powder,  and  fire  communicated  at  one  of  the  points  of 
meeting  of  the  two  trains,  the  relative  quickness  is  readily  deduced  from  obser- 
vation of  the  point  at  which  the  flames  meet.  For  this  purpose  it  is  necessary 
that  the  two  powders  compared  should  be  of  equal  grain,  and  the  method  is  best 
applied  to  the  comparison  of  fine  grained  powders  which  can  be  laid  evenly  in 
the  groove ;  for  such  powder,  a  groove  whose  cross  section  is  a  semicircle  of  i 
of  an  inch  diameter,  and  its  length  20  feet,  divided  into  tenths  of  a  foot,  will  be 
found  convenient. 
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Analysis  of  Gunpowder, 

Whatever  may  be  the  mode  of  proof  adopted,  it  is  essential,  in  judging  of 
the  qualities  of  gunpowder,  to  know  the  mode  of  fabrication,  and  the  propor- 
tions and  degree  of  purity  of  the  materials ;  the  latter  point  may  be  eiscertained 
by  analysis. 

To  DETERMINE  THE  QUANTITY  OF  SALTPETRE.  In  a  vessel  of  tinned  copper, 
like  a  common  coffee  pot,  dissolve  1,000  grains  of  powder,  well  dried  before 
weighing,  in  2,000  grains  of  distilled  water,  and  heat  it  until  it  boils — ^let  it  stand 
a  moment,  and  then  decant  it  on  a  piece  of  filtering  paper,  doubled  exactly  in 
the  middle;  repeat  this  operation  four  times — at  the  4th,  instead  of  decanting, 
pour  the  whole  contents  of  the  vessel  on  the  filter — drain  the  filter,  and  wash  it 
several  times  with  2,000  grains  of  water  heated  in  the  vessel,  using  in  all  these 
operations  10,000  grains  of  water.  After  passing  through  the  filters,  this  water 
contains  in  solution  all  the  saltpetre,  the  quantity  of  which  is  ascertained  by 
evaporating  to  dryness.  Dry  the  double  filler  with  the  mixture  of  coal  and 
sulphur,  and  take  the  weight  of  this  composition  by  using  the  exterior  filter  to 
ascertain  the  weight  of  that  on  which  the  composition  remains ;  this  weight 
serves  to  verify  that  of  the  saltpetre,  and  to  estimate  the  loss  in  the  process. 
By  expelling  the  sulphur  from  this  composition  by  heat,  the  quantity  of  coal, 
and  consequently  of  sulphur,  may  be  found;  but  this  operation  is  tedious  and 
delicate. 

To  DETERMINE  THE  QUANTITY  OF  SULPHUR  DIRECTLY.  Mix  and  beat  in  a 
mortar  10  grains  of  dry  powder,  10  of  subcarbonate  of  potash,  10  of  saltpetre, 
*"  and  40  of  chloride  of  sodium— 'put  this  mixture  in  a  vessel  (capsule)  of  platinum 
or  glass,  on  live  coals,  and  when  the  combination  of  the  materials  is  completed, 
and  the  mass  is  white,  dissolve  it  in  distilled  water,  and  saturate  the  solution 
with  nitric  acid— decompose  the  sulphate  which  has  been  formed,  by  adding  a 
solution  of  chloride  of  barium,  in  which  the  exact  proportions  of  the  water  and 
the  chloride  are  known.  According  to  the  atomic  proportions,  the  quantity  of 
sulphur  will  be  to  that  of  the  chloride  of  barium  used,  as  20.12  to  152.44. 

To  DETERMINE  THE  QUANTITY  OF   CHARCOAL  DIRECTLY.     Mix  1,000  grains  of 

powder  with  an  equal  quantity  of  caustic  potash,  (or  of  subcarbonate  of  soda 
or  potash,)  and  a  little  water;  boil  the  mixture  for  some  time,  and  pour  it  on  a 
double  filtering  paper — when  the  liquor,  which  is  of  a  deep  yellow  color,  is  fil- 
tered, wash  the  filter  several  times  with  distilled  water,  until  the  water  comes 
off  tasteless,  or  until  it  gives  no  precipitate  with  acetate  of  lead — then  dry  the 
chaircoal  and  weigh  it.  Repeat  the  operation  two  or  three  times.  The  results 
thus  obtained  may  be  verified  by  composing  a  powder  in  the  proportion  indi- 
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cated,  and  analyzing  it  in  the  same  way ;  the  new  results  Mrill  show  the  correc- 
tions necessary  in  the  first. 

Restoring  unserviceable  powder. 

When  the  quantity  of  water  absorbed  by  gunpowder  does  not  exceed  7  per 
cent.,  the  powder  may  be  restored  by  drying;  this  may  even  be  effected  in  the 
magazine,  if  it  is  dry,  by  means  of  ventilation,  or  by  the  use  of  the  chloride  of 
lime  for  20  or  30  days.  Cluick  lime  may  be  used,  but  the  use  of  it  is  attended 
with  danger,  on  account  of  the  heat  evolved  in  slaking. 

When  powder  has  absorbed  from  7  to  12  per  cent,  of  water,  it  may  still  be 
restored  by  drying  in  the  sun  or  in  a  drying  house ;  but  it  remains  porous  and 
friable,  and  unfit  for  transportation  :  in  this  case  it  is  better  to  work  it  over.  In 
service,  it  may  be  worked  by  means  of  the  rolling  barrels,  as  described  for 
making  round  powder. 

When  powder  has  become  mixed  with  dirt  or  gravel,  or  other  foreign  sub- 
stances which  cannot  be  separated  by  sifting,  or  when  it  has  been  under  water, 
or  otherwise  too  much  injured  to  be  re- worked,  it  must  be  melted  down,  to  ob- 
tain the  saltpetre  by  solution,  filtration,  and  evaporation. 

PRESERVATION,    STORAGE   AND    TRANSPORTATION. 

In  the  powder  magazines  the  barrels  are  generally  placed  on  the  sides,  three 
tiers  high,  or  four  tiers,  if  necessary ;  small  skids  should  be  placed  on  the  floor, 
and  between  the  several  tiers  of  barrels,  in  order  to  steady  them,  and  chocks 
should  be  placed  at  intervals  oh  the  lower  skid  to  prevent  the  rolling  of  the  bar- 
rels. The  powder  should  be  separated  according  to  its  kind,  the  place  and  date 
of  fubricadon,  and  the  proof  mnge.  I-lxed  ammunition,  especially  for  cannon, 
should  not  be  put  in  the  same  maga^me  with  powder  in  barrels,  if  it  can  be 
avoided. 

in  ft  roam  13  or  14  feet  wide,  the  barrels  may  be  arranged  in  a  double  row  in 
ihe  centre,  two  alleys  2|  feel  wide,  and  2  single  rows  6  to  12  inches  from  the 
m^b^  in  this  way  the  marks  of  each  barrel  may  be  seen,  and  any  barrel  can 
l^^iiaily  reached.  In  a  room  \%  feet  wide,  an  equal  number  of  barrels  may  be 
plu^d  in  two  doubSe  rows,  wlili  tx  tmMm\  alley  of  3  feet,  and  2  side  alleys,  next 
^  wallS|  or  uboiu  10  ifj.  et^ch :  iherc  :? ho uld  be  an  unincumbered  space  of  6  or 
$l^(  at  tlie  door  or  doora  of  the  magiizln^. 

^ouiij  it  be  necessary  to  pilu  the  barrels  more  than  4  tiers  high,  the  upper 
^4  should  ^^  sup|iorted  by  a  frame  resting  on  the  floor;  or  the  barrels  may  be 
pi;  "  'h  boards  between  the  tiers. 
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Besides  being  recorded  in  the  magazine  book,  each  parcel  of  powder  ■hould 
be  inscribed  on  a  ticket  attached  to  the  pile,  showing  the  entries  and  the  issass. 

For  the  presenration  of  the  powder,  and  of  the  floors  and  lining  of  the  maga- 
Bine,  it  is  of  the  greatest  importance  to  preserve  unobstructed  the  circulation  of 
air,  under  the  flooring  as  well  as  above.  The  magazine  should  be  opened  and 
aired  in  clear,  dry  weather;  the  ventilators  must  be  kept  free;  no  shrubbery  or 
trees  should  be  allowed  to  grow  so  near  m  to  protect  the  building  from  the  sua.. 
The  moisture  of  a  magazine  may  be  absorbed  by  chloride  of  lime  suspended 
in  an  open  box  under  the  arch,  and  renewed  from  time  to  time;  quick  lime,  wt 
before  observed,  is  dangerous. 

The  sentinel  or  guard  at  a  magazine,  when  it  is  open,  should  have  no  fire 
arms,  and  every  one  who  enters  the  magazine  should  take  off  his  shoes,  or  put 
socks  over  them ;  no  sword,  or  cane,  or  any  thing  which  might  occasion  spark» 
should  be  carried  in. 

Barrels  of  powder  should  not  be  rolled  for  transportation ;  they  should  be 
oarried  in  hand  barrows,  or  slings  made  of  rope  or  leather.  In  moving  powder 
in  the  magazine  a  cloth  or  carpet  should  be  spread ;  all  implements  used  there 
should  be  of  wood  or  copper,  and  the  barrels  should  never  be  repaired  in  the 
magazine.  When  it  is  necessary  to  roll  the  powder  for  its  better  preservation  s,nd 
to  prevent  its  caking,  this  should  be  done,  with  a  small  quantity  at  a  time,  on 
boards,  in  the  magazine  yard. 

In  wagons,  barrels  of  powder  must  be  packed  in  straw,  secured  in  such  a  man- 
ner as  not  to  rub  against  each  other,  and  the  load  covered  with  thick  canvas. 


LIGHTNING   RODS. 

Extracted  from  a  Report  of  the  Freruh  ,^cademy  of  Sciences, 

In  a  lightning  rod  there  may  be  distinguished  two  principal  parts ;  the  pointed 
stem,  and  the  eoniuetor  with  its  roots. 

The  stem  or  upper  part  of  the  rod  is  a  bar  of  square  or  round  iron,  or  copper, 
drawn  out  into  a  pyramidal  or  conical  form,  13  to  dO  feet  high,  (according  to 
die  height  of  the  building  and  of  the  surrounding  objeots,)  and  from  1  .SS  in .  to 
8 in.  thick  at  the  base,  in  otder  to  give  it  sufficient  stiffness  in  proportion  to  its 
height.  The  upper  end  is  made  of  a  conical  brass  rod  90  in.  kmg,  ^It  at  the 
top,  or  pointed  with  platiMtm  which  is  united  to  the  brass  with  silver  solder,  the 
joint  etrengthened  by  a  small  brass  collar.  The  iron  and  brass  rods  are  joiaed 
together  by  an  iron  dowel^  screwed  into  both,  and  secured  by  iron  pins.  The 
brass  point  may  be  used  wethout  being  gik  or  aimed  with  pktinum. 
15 
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The  stem  should  be  made,  if  possible,  in  one  piece ;  if  it  becomes  necessary  to 
divide  it,  the  joint  should  be  at  about  one-third  of  the  height  from  the  bottom; 
the  two  parts  connected  together  by  a  tapering  tenon  in  the  upper  piece,  and  a 
corresponding  mortise  below,  secured  by  an  iron  pin ;  or,  the  two  parts  may  be 
screwed  together.  At  the  bottom  of  the  stem,  above  the  roof,  is  a  shoulder  or 
flanch  to  throw  off  the  rain  water  which  might  otherwise  follow  down  the  rod 
into  the  roof;  just  above  this  flanch  the  stem  is  rounded  about  2  in.  in  height, 
to  receive  a  hinged  collar  with  two  ears,  between  which  the  end  of  the  conductor 
is  secured  by  a  bolt ;  or  the  stem  and  the  conductor  may  be  connected  by  a 
square  collar  or  strap,  and  a  bridle,  which  is  fastened  over  the  conductor  by 
two  nuts  screwed  on  the  ends  of  two  branches  of  the  strap  which  pass  through 
holes  in  the  bridle ;  the  back  of  this  strap  has  a  branch  projecting  upwards, 
which  is  secured  by  a  bolt  to  a  fork  formed  in  the  end  of  the  conductor. 

The  stem  is  fixed  to  the  building  in  various  ways,  according  to  circunAstances. 
The  best  method  is  to  attach  it  to  a  chimney  or  gable,  where  it  may  be  secured 
by  straps  passing  round  the  chimney,  or  through  the  wall,  keyed  inside  against 
an  iron  bar.  On  an  ai-ch,  the  stem  terminates  in  three  or  four  branches  or  fiet 
which  are  leaded  into  the  masonry. 

The  conductor  is  made  of  bars  of  square  or  round  iron  or  copper,  from  0.5  in. 
to  1  in.  thick,  connected  together  by  a  bevel  joint  in  the  form  of  a  Z,  fastened 
by  2  pins ;  or  the  bars  may  be  screwed  together.  The  conductor  runs  parallel 
to  the  roof,  from  4  in.  to  6  in.  above  it,  and  is  supported,  at  intervals  of  about  10 
feet,  by  forks,  the  lower  ends  of  which  are  not  pointed,  but  flattened  and  bent  at 
a  right  angle  and  nailed  to  a  rafler,  to  prevent  the  filtration  of  water  into  the  wood; 
the  rod  is  held  in  each  fork  by  a  rivet  through  the  branched  above  the  rod. 

The  conductor  follows  the  cornice  of  the  building  without  touching  it,  and 
descends  in  like  manner  along  the  wall,  to  which  it  is  fastened  by  cratnps  or 
staples.  About  18  in.  below  the  surface  of  the  ground,  it  is  bent  perpendicu- 
larly to  the  wall  and  extended  in  that  direction  about  15  feet,  when  it  paflsei 
into  a  well,  or  if  water  is  not  met  with,  into  a  pit  15  feet  deep,  which  may  be 
£Iled  with  loose  paving  stones,  if  it  is  not  convenient  to  let  it  remain  as  a  well. 
To  facilitate  the  transmission  of  the  electric  fluid,  and  to  prevent  the  rod  from 
becoming  rusty,  it  is  enclosed  in  a  trough  filled  with  well  burnt  charcoal,  which 
•hottld  be  packed  about  1.5  in.  thick  all  round  the  rod;  this  trough  may  be 
made  of  bricks,  or  of  stone,  tiles,  wood,  &c.  The  conductor  passes  out  of  this 
trough  through  the  sides  of  the  well ;  if  the  latter  is  within  the  building,  the 
conductor  should  pass  through  the  wall  under  ground.  The  communication 
iihould  not  be  made  with  a  well  or  cistern  which  ii  resorted  to  for  use. 
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The  conductor  terminates  generally  in  two  or  three  prongs,  which  should  be 
«o  placed,  if  possible,  as  to  be  always  immersed  in  water  not  less  than  2  feet;  in 
a  dry  well,  the  prongs  should  be  covered  with  charcoal  well  rammed,  and  the 
rod  within  the  well  should  be  enclosed  in  a  pipe  or  trough  filled  with  charcoal. 
In  rock  or  dry  ground,  if  the  conductor  cannot  be  led  into  moist  earth,  increase 
the  number  of  branches.  Lead  the  rain  water,  if  practicable,  over  or  through 
the  trough  which  contains  the  rod,  and  into  the  well. 

Chains  or  ropes  of  metallic  wire  may  be  used  for  conductors,  and  are  convenient 
in  some  situations,  but  rods  are  preferable.  Copper  wire  is  better  than  iron  for 
tliis  purpose. 

The  greatest  care  must  be  taken,  both  in  fixing  the  rod  and  in  its  subsequent 
preservation,  to  keep  the  communication  perfect  through  every  part  of  it ;  other- 
wise it  will  be  dangerous  instead  of  useful. 

It  is  considered  that  a  lightning  rod  can  protect  a  circular  space  the  radius  of 
which  is  double  the  height  of  the  rod  above  the  roof  of  the  building ;  but  when 
it  is  attached  to  an  elevated  part  of  the  building,  such  as  a  tower  or  steeple,  it 
is  safer  to  rely  on  its  protection  to  the  extent  only  of  its  height  above  the  body 
of  the  building,  and  to  erect  others  for  protecting  the  more  distant  parts. 

A  building  is  better  protected  by  two  rods  of  15  to  20  feet  high  placed  at  a  dis- 
tance equal  to  the  sum  of  their  radii  of  action,  than  by  one  rod  of  double  the  height. 

All  the  large  pieces  of  metal  about  a  building,  such  as  metallic  coverings  of 
the  roof,  ridges,  fastenings,  gutters,  and  long  bars,  should  communicate  with 
the  conductor  through  bars  or  wires  about  0.25  in.  thick;  it  is  better,  in  this 
respect,  not  to  use  such  materials  in  building  when  they  are  not  indispensable ; 
nothing  is  to  be  apprehended  from  the  common  iron  work  of  buildings,  as 
hinges,  locks,  &c. 

The  conductor  should  be  carried  to  the  ground  in  the  shortest  line ;  one  con- 
ductor may  sometimes  be  made  to  communicate  with  two  stems,  without  in- 
creasing its  diameter :  there  should  be  not  less  than  two  conductors  for  thret 
stems  or  points ;  the  feet  of  several  conductors  may  be  made  to  communicate 
with  each  other. 

Conductors  should  be  generally  placed  on  the  side  towards  the  prevalent 
storms ;  the  walls  of  that  side  being  oflenest  wet  by  the  rain  might  otherwise 
cause  accidents,  by  acting  as  imperfect  conductors. 

Lightning  rods  for  powder  magazines  are  attached  to  masts  or  poles  planted 
from  six  to  ten  feet  from  the  walls  of  the 'building:  the  stem  of  the  rod  need  not 
be  thicker  than  the  conductor  nor  more  than  six  feet  high,  but  the  mast  should 
be  of  such  a  height  that  the  point  of  the  stem  may  be  about  fifteen  feet  above 
the  building. 
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CHAPTER    TENTH. 


AMMUNITION  AND  MILITAR7  FIREWORKS. 
^  LABORATORY. 

Buildings. 

The  rooms  required  for  a  laboratory  are  : 

1.  Furnace  romn,  for  casting  bullets  and  making  compositions  requiring  tha 
use  of  fire. 

2.  Cartridge  rooms^  for  making  paper  and  flannel  cartridges  of  all  kinds. 

3.  Filling  room,  for  filling  cartridges  for  cannon  and  small  arms. 

4.  Composition  room,  for  mixing  compositions. 

5.  Driving  rootn,  for  driving  rockets,  portfires,  fuzes,  &c. 

6.  Pacing  room,  for  putting  up  ammunition  for  transportation  or  storage. 

7.  Carpenter^s  shop. 

8.  Magazine,  or  storehouse  for  powder  and  fixed  ammunition,  &c. 

These  rooms  are  sometimes  arranged,  for  greater  security,  in  separate  bidd- 
ings, protected  by  trees  or  traverses  of  earth ;  but  it  is  more  convenient  to  hare 
them  under  one  roof,  (except  the  furnace  room,  the  carpenter's  shop,  and  tl^e 
magazine,)  or  connected  by  covered  passages.  The  laboratory  should  be  apart 
from  inhabited  buildings.  The  size  of  the  rooms  must  be  regulated  by  the  nuok- 
ber  of  artificers  to  be  accommodated,  and  in  small  establishments,  the  number 
of  rooms  may  be  reduced,  as  the  same  room  may  be  used,  at  dififerent  times,  fpjr 
different  purposes. 

In  a  large  establishment,  such  as  an  arsenal  of  construction,  the  arrangemeliMi 
of  the  laboratory  will  be  necessarily  modified  by  the  facilities  for  work,  afforded 
by  other  parts  of  the  establishment. 

Fixtures  and  Furniture, 

1.  Furnace  roxm-  Furna,ces;  work  benches;  platform  balance,  or  large  scales; 
a  tinner's  bench  and  tools,  with  a  vice,  an  anvil  and  a  chest  for  tools;  a  smiths 
shovel  and  pok^;  stools,  &c. 

2.  Cartridge  rooms.  A  table  for  making  cartridges  for  small  arms,  12  feet 
loog  and  2|  feet  yide,  for  12  men  or  boys  to  work  at,  and  the  length  in  that  pro- 
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portion  for  any  greater  number;  tables  for  cutting  paper  and  flannel,  and  for  roll- 
ing cases  on;  choker  for  rocket  cases;  press  for  rocket  and  portfire  cases;  benches 
for  cartridge  tables;  stools.  Closets  should  be  partitioned  off*  from  these  rooms 
and  furnished  with  cases,  drawers,  racks,  and  shelves,  for  materials  and  tools. 

3.  FUlifig  room.  A  shelf  2  feet  wide  for  weighing  on;  other  shelves  with 
closets  under  them;  tables  with  raised  borders  for  filling,  folding,  &.C.;  budge  bar- 
rels, or  powder  barrels  with  copper  hoops  and  covers;  stools  for  seats;  foot  stools; 
a  step  ladder;  stands  and  gutters  for  emptying  powder  barrels. 

4.  Composition  room.  Shelf  for  weighing  on;  shelves,  drawers  and  closets; 
tables;  mealing  tables,  with  raised  borders;  stools  for  seats;  foot  stools;  step 
ladder. 

5.  Driving  room.  Blocks  set  in  the  ground  or  pavement,  through  the  floor, 
benches  and  stools. 

In  favorable  weather,  a  porch  attached  to  the  building,  or  a  tent,  may  be  used 
for  a  driving  room. 

6.  ParMng  room.    Tables,  benches  and  stools;  platform  balance. 

7.  Carpenter*s  shop.    Turning  lathe  and  tools;  carpenter's  benches  and  tools. 

8.  Magaxine.    Shelves  and  frames,  for  boxes  and  barrels. 

Furnaces, 

Two  kinds  of  furnaces  are  used  in  a  laboratory  :  in  the  first,  the  flame  circu- 
lates around  both  the  bottom  and  sides  of  the  kettle;  in  the  second,  it  comes  in 
contact  only  with  the  bottom;  the  latter  are  used  for  compositions  of  which  gun- 
powder forms  a  part. 

Furnaces  are  built  of  bricks.  The  kettle  is  of  cast  iron,  about  2  feet  in  diam- 
eter at  the  top,  having  a  rounded  bottom  and  a  flange  about  4  inches  wide  around 
the  top,  or  else  strong  handles,  to  set  it  by.  The  bottom  is  0.75  in.  thick,  and 
the  sides  0.5  in.  By  setting  it  in  an  iron  plate  pierced  with  holes,  encircling  the 
botlom,  a  furnace  of  the  first  kind  may  be  converted  into  one  of  the  second  kind 
by  stopping  the  holes. 

In  the  field,  furnaces  may  be  built  with  sods,  or  sunk  in  the  earth,  if  bricks 
cannot  be  readily  procured. 

Fu,mace  built  with  sods.  Let  the  kettle  rest  on  a  trivet,  the  feet  of  which  may 
stand  on  any  piece  of  flat  iron,  such  as  the  bottom  of  a  shot  canister,  or  stand 
for  grape;  the  bottom  of  the  kettle  about  1  foot  from  the  ground;  build  round 
it  with  sods;  the  door  of  the  furnace  is  10  in.  square;  the  flue  of  the  chimney, 
opposite  to  the  door,  6  inches  square,  and  commencing  about  6  in.  from  the 
grour''-  '^^  **^*  -»art  of  the  flue  inclined  at  an  angle  of  about  15^,  the  rest  ver- 
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tical  and  placed,  if  circumstances  permit,  against  a  wall;  the  top  of  the  door 
and  of  the  flue  may  be  supported  by  small  bars  of  iron. 

Furnace  sunk  in  the  eaiih.  The  edge  of  the  kettle  should  be  1  foot  above  the 
ground,  and  the  bottom  1  foot  above  the  hearth  of  the  furnace;  the  earth  is  dug 
out  so  as  to  give  access  to  the  door;  the  flue  is  bored  out  on  the  opposite  side, 
with  a  crowbar;  it  commences  6  in.  above  the  hearth  and  comes  out  of  the 
ground  18  in.  from  the  furnace,  whence  it  is  carried  horizontally  about  13  feet. 

In  furnaces  of  the  second  kind  mentioned  above,  the  trivet  may  be  omitted, 
and  the  kettle  may  rest  on  the  sod  or  earth,  for  about  1  inch  all  round. 

Tools  and  Implements. 

The  following  list  of  laboratory  tools  and  implements  shows  the  kinds  and 
proportions  which  may  be  required  for  a  large  laboratory  and  for  a  park  of 
artillery : 


QUANTITY. 

Labo- 

Park. 

ratory. 

1 

1 

1 

1 

1 

72 

6 

2 

1 

4 

36 

12 

4 

6 

2 

1 

18 

4 

6 

3 

1 

36 

18 

4 

2 

6 

2 

4 

1 

6 

3 

3 

1 

2 

1 

2 

2 

1 

1 

6 

6 

Adze,  copper,  weighing  5  lbs 

Bench,  for  drawing  the  loads  of  shells 

Bench  stake 

Bick  iron 

ffor  driving  fuzes  of  different  calibres.. 
iii««i,„  J  for  driving  signal  rockets  and  portfires. 
l$locKs,<  ^^j.  pun^jhes 


(^  for  cutting  on 

pottles,  with  ground  glass  stoppers.. 

Boxes,  for  12  workmen  making  cartridges,  3  to  each . 


n     ,     (  wooden,  various  sizes 
"°^*®'  )  earthen,  glazed,  large.. 


Braces  and  bits . 
Brushes,  of  various  kinds . 
Buckets. , 


Callipers,  various  sizes :. . 

(for  fuzes 
for  portfires 
for  signal  rockets 
for  cartridges  for  small  arms,  (revolving) . 
Chisels,  brass,  for  unloading  shells.. 

r««w,^„««««      S  common.. * 

Compasses,     ^^^^.^^ 

Coopers'  drivers,  copper  and  wood 

Crowbar. , 

Cutting  boards 

Dippers 
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Park. 


Drifts, 


Formers, 


Dredgino^  boxes 

r  of  iron,  pointed  with  copper  or  brass,  for  driving  port- 
fires  

for  driving  fuzes  for  13  in.  and  10  in.  shells ;  long  and 

short 

for  driving  fuzes  for  8  in.  shejls  and  howitzers ;  long 

and  short .' 

for  driving  signal  rockets,  sets  for  2  pdr 

do.  do.  for  1  pdr 

for  driving  serpents,  iron 

f  of  iron  or  wood,  for  portfire  cases 

for  rocket  cases,  sets  for  each  calibre 

for  serpents 

for  leaders 

for  small  arm  cartridges,  of  each  calibre,  1  to  each 

workman 

for  cylinders  and  caps,  for  each  calibre 

for  mortar  cartridges,  do . 

for  pots  for  rockets,  do.  

for  cutting  pots  on,  do.  

for  cones  for  rockets  do.  

[for  wads,  do. 

Fork,  iron,  for  dipping  pitched  facines 

Funnels,  of  copper  and  tin,  various  kinds 

Fuze  setters 

Fuze  extractors 

'steel,  for  shot  and  shells  ;  for  each  calibre 

double,  for  grape  and  canister,     do. 

do.     for  cartridge  formers,       do.  

Gauges    I      ^°'     fo>*  priming  tubes 

°    *    I  of  sheet  iron,  for  shot  blocks;  for  each  calibre 

do.  for  canister  bottoms,     do.  

do.  for  canisters,  do.  

[of  copper  or  wood,  for  cannon  cartridges 

Gimlets ; 

Gimlets  for  priming  rockets 

GHue  pot  and  brush. 

Gkinner's  callipers •• 

Gunner's  pincers 

Hammers    i  ''^°"»  ^*"^»  ^°^  strapping  shot,  &c 

'  I  copper 

Handbarrows,  with  rope  or  leather  bottoms,  for  powder  bar- 
rels  •»• 

Hatchet 

Hooks  for  unpacking  ammunition  boxes. » 

Implements  for  making  paper  fuzes — sets 


12 

24 

24 
1 
2 
6 
6 
2 
6 
2 

20 
2 
1 
1 
1 
1 
1 
1 

28 
2 
2 
2 
1 
1 
4 
1 
1 
1 
1 
2 
6 
1 


3 

13 

2 

2 
1 
6 
4 


1 
2 

1 
2 


20 
1 

1 
1 
1 


10 
10 

1 

2 

1 
1 
1 

1 
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Tiron,  for  melting  lead 

^  .,1      J  iron,  for  firestone,  &.c 

K«"^®^'i  iron,  for  pitch.... 

I,  copper,  for  paste. 

1^  .  <  for  cutting  paper,  large  and  small 

Ladles   ^  ''°"»  ^^^  ^*^^»  P*^**'  **^ 

•■^       *  (  copper,  for  saltpetre,  &c 

Lanterns 

Letter  punches,  (stencils,)  set 

C  for  driving  fuses  and  portfires 

Mallets,  <  for  driving  rockets 

'carpenter's 

Mp«ftiirP«  J  ^°^  powder,  from  8  lbs.  to  4  oz 

Measures,  |  ^„^^^  ^^^^^^  ^.^^^^  j^^j^  pj^^^  ^^^  ^JU 

Mortar  and  pestle,  bronze 

Mortar,  marble,  with  pestle  of  hard  wood 

I  for  balls  and  buckshot,  sets « 
for  incendiary  balls,  different  calibres 
brass,  (or  cylinders  of  copper  or  tin,)  for  portfires  . . . 
for  rockets,  of  each  calibre 

Mullers,  wooden 

Needles,  of  various  kinds 

i\rj«r»«,^    5  ^°f  cutting  wire 

Nippers,  I  ^^^  ^^j^^^^g  j^^ljg 

Palms,  for  sewing  canvass 

Paste  brushes 

I  for  cartridge  papers  for  small  arms 
tin,  of  each  kmd  and  calibre  for  paper  cartridges 
do.  do .  for  flannel  cartridges. . . . 
do.            do .          for  canisters 

Fans,  copper,  various  sizes 

Pitchers,  stone 

Pliers,  flat,  for  twisting  wire 

Press,  for  paper  and  pasteboard 

Profiles,  of  sneet  iron,  for  shot  blocks,  for  each  calibre 

Punches 

C  for  piercing  shot  straps 

Punches,  <  centre 

(  for  fuze  caps;  for  13  in.,  10  in.,  8 in.,  and  24-pdr.,  2  ea. 

Rasps,  for  wood 

Reels,  or  frames,  for  quick  match 

Rocket  stand 

Rolling  boards,  for  portfire  cases,  &c.. . .  .* 

p„i„    5  carpenter's 

^u'cs,  J  iron,  for  cutting  by 

Sand  stones,  for  sharpening  knives 


2 

1 

2 

12 

1 
5 
1 
5 
1 

48 
6 
2 

22 
5 
1 
1 
6 
4 
4 
2 
4 
150 
2 
6 
4 

12 
4 
1 
1 
1 

18 
6 
4 
1 
1 

e 

12 
4 
8 
6 
2 
1 
4 
2 
8 
6 


5 

1 

20 

4 

12 
5 

1 


J 
2 

50 
1 
3 
2 

12 
2 
1 
1 
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Scale  ofl  foot,  (diagonal,)  divided  into  inches  and  lOOths 

Scales,  copper,  large,  small,  and  medium  ;  or  spring  balances.. . 
Scissors  and  shears  of  different  sizes;  one  psiir  for  each  cartridge 

maker 

Scoops,  copper,  for  taking  up  materials 

Screw  drivers 

Scribers 

Shell  pluff  screws 

Q:o»ik<i  S  near,  Nos.  1,  2,  3,  and  4,  with  frames 

^*®^«»' {  bolting  cloth ., 

Screens,  for  demolition  of  cartridges  for  small  arms.' 

Shovels 

Skimmer,  copper,  for  saltpetre 

Soldering  furnaces  and  irons 

Socks,  pairs 

C  steel,  for  saltpetre,  &c 

Spatulas,  <  for  fire  stone 

(  for  packing  ammunition  boxes 

Spoke  shave 

Spools,  for  twine 

fi«»«—    S  wooden 

®^"^^®«'  liron 

Stamps  for  flannel  cartridges,  for  each  calibre 

Tarpaulins 

Thimbles 

Tinner];^  crease 

Tinner's  shears 

Trestles,  pairs 

Trivets,  iron 

C  for  the  demolition  of  cartridges  for  small  arms 

Tubs,  <  common 

(  for  making  slow  match,  &c.,  (casks  sawed  in  two). . . . 

Twisting  machine,  for  match  rope,  &c 

Watering  pots 

Weights,  sets  for  each  balance  or  pair  of  scales 

Wires,  brass,  for  piercing  priming  tubes 

Yardstick 


QUANTITY. 


Labo- 
ratory. 


1 
5 

12 
6 
4 
4 
4 
4 
2 
2 
2 
1 
2 

60 
3 
6 

24 
1 

40 
6 
2 
1- 
4 
6 
1 
2 
2 
2 
1 
6 
6 
1 
2 
1 
1000 
1 


Park. 


2 

12 
4 
2 


1 

1 

100 

1 


LABORATORY — TOOLS  AND  IM1>LEMSNTS. 


3a5 


Powder  Measures, 

Made  of  sheet  copper;  those  for  use  in  the  park  should  be  made  without 
handles,  for  the  convenience  of  putting  them  up  in  a  nest ;  their  form  is  cylin- 
drical, the  interior  diameter  and  height  being  equal. 

To  find  the  diameter  and  height  of  a  cylinder  to  contain  a  given  quantity  qf  gun- 
powder :  Multiply  the  weight  in  pounds  by 

38.2  for  cannon  powder >    ^  ^^ai.,^  ^««o;»„ 

39.4  for  musket  or  rifle  powder  \  ^^  ""^^'""^  ^^"^'^^^ 

and  take  the  cube  root  of  the  product. 

DIMENSIONS   OF    POWDER  MEASURES. 


Weight  of 

Diameter  and 

Weight  of 

Diameter  and 

powder. 

height. 

powder. 

height. 

lbs.    oz. 

In. 

lbs.     oz. 

In. 

0        1 

1.337 

2        0 

4.240 

0        2 

1.685 

2        8 

4.571 

0        4 

2.122 

3        0 

4.857 

0        8 

2.673 

4        0 

5.346 

1        0 

3.368 

4        8 

5.560 

1        4 

3.628 

6       0 

6.120 

1        8 

3.855 

8       0 

6.736 

Precautions  against  accidents. 

Avoid,  as  much  as  possible,  the  use  of  iron  in  the  construction  of  the  build* 
ings,  fixtures,  tables,  &c.,  of  the  laboratory ;  sink  the  heads  of  iron  nails  if  used, 
and  paste  paper  or  putty  over  them  ;  cover  the  floor  with  oil  cloth  or  carpets ; 
have  it  frequently  swept. — Let  the  workmen  in  the  powder  room  wear  socks,, 
and  take  them  off*  when  they  go  out. — Keep  no  more  than  the  requisite  quantity 
of  gunpowder  in  the  laboratory,  and  have  the  ammunition  and  finished  work 
taken  to  the  magazine. — Let  powder  barrels  be  carried  in  hand  barrows  made 
with  leather,  or  with  slirgs  of  rope  or  canvass,  and  the  ammunition  in  boxes. — 
Let  every  thing  that  is  to  be  moved  be  lifted,  and  not  dragged  or  rolled  on  the 
floor. — Never  drive  rockets,  portfires,  (fee.,  in  a  room  where  there  is  any  powder 
or  composition,  except  that  used  at  the  time. — ^Never  enter  the  laboratory  at 
night,  unless  it  is  indispensable,  and  then  use  a  close  lantern,  with  a  wax  or  oil 
light  carefully  trimmed. — Allow  no  smoking  of  tobacco  near  the  laboratory. 
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MATERIALS. 

Note.  The  proportions  are  by  weighty  and  the  temperatures  in  degrees  of 
Fahrenheit's  thermometer. 

Saltpetre.  For  use  in  the  laboratory,  saltpetre  must  be  reduced  to>fine  pow- 
der, or  else  to  very  minute  crystals,  it  is  best  pulverized  in  the  rolling  barrels 
at  the  powder  mills,  but  it  may  be  pulverized  by  hand  in  the  laboratory,  as  fol- 
lows :  Put  into  a  rollir^  barrel  50  lbs.  of  dry  refined  saltpetre,  and  100  lbs.  of 
composition  balls ;  turn  the  barrel  for  two  hours  and  a  half  at  30  revolutions  a 
minute,  striking  it,  at  the  same  time,  with  a  mallet  to  prevent  the  saltpetre  from 
adhering  to  the  sides.  Separate  the  balls  by  means  of  a  brass  wire  screen,  and 
the  foreign  substances,  with  a  hair  sieve. 

Saltpetre  may  also  be  pulverized  by  pounding  it  in  a  brass  mortar,  or  by  so- 
lution, as  follows:  Put  14  lbs.  of  refined  nitre,  with  5  pints  of  clear  water,  in  a 
broad  and  shallow  copper  pan  over  a  slow  fire,  and,  as  the  nitre  dissolves,  skim 
off  the  impurities;  stir  the  solution  with  a  wooden  spatula  until  the  water  is  all 
evaporated,  when  the  nitre  will  be  very  white  and  fine.  Should  it  boil  too 
much,  the  pan  must  be  lifted  from  the  fire  and  set  upon  wet  sand  or  earth,  and 
the  saltpetre  should  be  stirred  until  it  dries,  to  prevent  it  from  adhering  to  the  pan. 

Charcoal.  To  make  charcoal  fit  for  laboratory  use  :  Bury  an  iron  kettle  in 
the  earth,  to  within  4  inches  of  the  edge ;  put  small  pieces  of  wood  against  the 
sides ;  set  fire  to  them,  and  add  wood  as  it  burns,  covering  that  which  is  already 
charred  ;  stir  it  with  a  poker,  from  time  to  time,  until  the  kettle  is  full  of  char- 
coal ;  then  put  on  a  cover,  and  when  vapor  ceases  to  come  over,  cover  it  with 
earth ;  at  the  end  of  48  hours  take  out  the  charcoal,  and  separate  the  wood  which 
is  imperfectly  charred. 

Charcoal  should  be  kept  in  close  barrels,  in  a  dry  place.  For  use,  when  not 
previously  pulverized,  it  is  put  into  a  rolling  barrel  with  4  times  its  weight  of 
bronze  balls,  and  run  for  half  an  hour;  it  is  then  screened  and  bolted.  It  may 
be  pulverized  also  in  a  leather  bag,  in  which  it  is  beaten  about  five  minutes  with 
a  maul ;  the  bag  should  be  well  filled ;  it  is  held  on  a  block  and  turned  occasion- 
ally by  one  man  whilst  another  pounds  it.  Charcoal  for  signal  rockets,  being 
used  coarse,  is  beaten  about  15  blows,  and  passed  through  a  coarse  and  a  fine 
sieve,  using  that  which  remains  on  the  latter;  charcoal  from  hard  wood  answers 
best  for  this  purpose. 

Sulphur.  When  melted  sulphur  is  to  be  used,  care  must  be  taken  that  it  does 
not  become  thick,  which  occurs  at  about  320^.  It  is  pulverized  by  being  rolled 
4  hours  in  a  rolling  barrel,  with  twice  its  weight  of  balls,  or  by  being  pounded 
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ih  a  mort^  and  sifted.  Roll  brimstone  is  used  for  melting,  and  flowers  of  sul- 
phur may  be  used  instead  of  roll  sulphur  pulverized,  but  is  not  so  good. 

Gunpowder.  For  compositions,  gunpowder  is  mealed,  either  by  rolling  it  for 
^  hours  with  once  and  a  half  its  weight  of  balls,  or  by  beating  it  an  equal  length 
of  time  in  a  leather  bag,  or  by  grinding  it  with  a  muller,  on  a  mealing  table. 

Mealed  powder,  and  pulverized  saltpetre,  charcoal  and  sulphur,  are  generally 
obtained  from  the  powder  mills. 

Lead.    Specific  gravity  11,352— melts  at  60(P. 

Pigs  of  lead  frequently  contain  foreign  matters ;  the  fraud  is  easily  detected 
by  immersing  the  pig  in  a  vessel  of  water  with  straight  sides,  so  that  the  quan- 
tity of  water  displaced  by  the  lead  may  be  easily  measured ;  the  weight  of  the 
lead  should  be  equal  to  that  of  the  water  displaced,  multiplied  by  11.352. 

Lead  melted  in  contact  with  air  is  soon  covered  by  a  coat  of  grey  oxid€, 
which  rapidly  increases  in  thickness.  The  formation  of  this  oxide,  or  of  dross, 
is  prevented  by  covering  the  lead  with  powdered  charcoal  or  rosin. 

To  reduce  the  oonde  of  lead.  Put  in  a  kettle  about  50  lbs.  of  lead,  with  1-lOth 
of  its  weight  of  powdered  charcoal  or  grease ;  cover  the  kettle,  and  raise  to  a 
red  heat ;  stir  the  mass,  and  add  gradually  more  coal,  as  it  assumes  a  yellow 
color,  using  in  all  l-6th  of  the  weight  of  oxide ;  dip  out  the  lead  with  an  iron 
ladle,  and  pour  it  into  iron  moulds  or  pans.  After  having  obtained  in  this  way 
two-thirds  of  the  weight  of  oxide,  in  lead,  throw  the  dross  into  a  tub  of  water 
and  wash  it,  to  separate  the  ashes  and  coal ;  dry  the  remaining  oxide  and  grains 
of  lead,  and  put  them  in  the  ladle  with  l-20th  of  their  weight  of  rosin ;  raise  it 
to  a  red  heat,  set  fire  to  the  rosin,  shake  the  ladle,  and  pour  off  the  lead ;  a  fur- 
ther addition  of  rosin  will  produce  more  lead ;  1-1 4th  of  the  weight  of  dross  if 
generally  used.    Tallow  may  be  used  in  place  of  rosin. 

When  the  quantity  of  dross  is  considerable,  it  may  be  reduced  in  a  simQar 
manner,  in  a  small  cupola  furnace. 

Acetate  of  lead,  (sugar  of  lead,)  is  used  for  making  slow  match;  it  is  a 
white  efflorescent  salt,  of  a  sweet  taste,  very  soluble  in  water. 

Plumber's  solder,  (soft  solder,)  is  an  alloy  of  lead  with  §  or  7  of  tin ;  used  for 
soldering  tin. 

Antimony.  Specific  gravity  6,700 — melting  point  809^;  it  is  easily  reduced 
to  powder,  and  by  its  combustion  with  sulphur  produces  strong  light  and  heat, 
with  a  blue  or  white  flame.  Antimony  is  never  found  pure  in  the  shops ;  that 
which  is  sold  under  the  name  ofregulus  of  antimony  always  contains  a  litUe  sul- 
phuret  of  antimony,  arsenic,  and  sometimes  sulphuret  of  iron. 
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Copper,  (see  page  8,)  being  but  slightly  acted  on  by  saltpetre,  is  employed 
for  powder  measures,  utensils  for  refining  saltpetre,  &c*  Copper  vessels  should 
not  be  exposed  to  a  great  heat,  or  used  for  heating  compositions  containing  sul- 
phur ;  the  copper  would  be  rapidly  oxydized,  or  would  combine  with  the  sul- 
phur, and  there  would  be  danger  of  explosion. 

Bronze  is  used  for  utensils  and  implements  liable  to  blows,  or  acting  by  per- 
cussion. 
Brass  wire,  for  screens  and  sieves. 

Acetate  of  copper,  (verdigris,)  ia  used  to  make  slow  match  which  gives  a 
strong  coal  and  a  slight  green  flame. 
Copper  pilings  give  reddish  sparks  and  a  greenish  blue  flame. 
Zinc.  Specific  gravity  6,860 — ^melts  at  68(P— is  volatilized  at  a  red  heaL 
Heated  to  40(P,  it  may  be  pulverized  under  the  hammer.  It  gives  a  bluish 
flame ;  an  alloy  of  zinc  and  antimony  pulverized  gives  beautiful  blue  drops. 
The  oxide  of  zinc,  (flowers  of  zinCf)  produces  the  appearance  called  gold  rain. 

Iron.    Filings  and  thin  chips  give  very  brilliant  sparks  and  stars,  the  eflfects 
of  which  depend  on  the  size  of  the  particles  used  ;  the  filings  must  be  made 
.  when  wanted,  or  be  very  carefully  preserved  from  rust. 

Steel.    Filings  and  small  pieces  of  steel  give  the  most  brilliant  sparks. 
Cast  iron,  pulverized,  gives  very  large  red  sparks,  (Chinese  fire*)    White 
metal,  or  fragments  of  thin  pots  are  to  be  preferred  ;  to  facilitate  pulverization, 
heat  the  iron  red  and  throw  it  into  cold  water. 

Sheet  iron.  Choose  the  soAest  and  most  pliant ;  to  make  it  bend  easily  it 
must  be  annealed  by  heating  to  a  dull  red,  in  a  fire  of  shavings,  and  letting  it  cool 
on  a  bed  of  hot  ashes  sheltered  from  the  wind. 

Tin  should  be  very  pliant,  of  a  smooth  surface,  free  from  rust,  having  a  white 
and  homogeneous  fracture. 
For  the  five  preceding  articles,  see  Chap.  XIV. 
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Quantity^required 

s 

1 

3 

for  a  stated  num- 

No. 

Kind. 

1 

li 

ber  of  articles. 

Articles  made  with 

1 

1 

1 

f 

0 

o . 

f 

one  bundle. 

'S 

1 

8 

s 

i 

0) 

i 

i 

1 
Lbs. 

Inches. 

Lbs. 

1 

For  ball  cartridges    - 

13  by  I6k 

1,000 

30 

musket 

- 

- 

- 

13,000  Cartridges  - 

1,000 

83f 

1.66 

rifle     -       -       - 

-. 

- 

, 

16,000       Do. 

1,0U0 

63 

1.35 

pistol  -       -       - 

_ 

_ 

_ 

34,000       Do. 

1,000 

4lf 

0.83 

3 

For  wrappers    - 

musket  or  rifle  car- 

18  by  30 

1,000 

36 

Uidges     - 

. 

- 

- 

6,000  Wrappers  - 

100 

161 

0.6 

pistol  -       -       - 
For  blank  cartridges 

. 

- 

_ 

9,000       Do. 

100 

U 

0.4 

3 

15  by  30 

1,000 

30 

mudket 

- 

-. 

30,000  Cartridges  - 

1,000 

50 

1.5 

wrappers  for  do.  - 

. 

- 

~ 

4,000  Wrappers    - 

100 

35 

0.75 

4 

For  port  fires    - 
1.8-in.  rockeu     - 

19  by  38 

500 

65  1    1,000  Cases  -       - 

1,000 

500 

65. 

- 

. 

. 

300    Do.    -       - 

100 

350 

33.5 

3-in.  rockets 

» 

. 

_ 

135    Do.   -       - 

100 

400 

58. 

5 

For  fixed  ammunition 
for  field  guns    - 

33|by34 

500 

60 

6.pdr»        - 

- 

- 

_ 

3,000  Cylinders     ) 
3,000  Caps            \ 
1,000  Cylinders     \ 
1,000  Caps            5 
600  Cylinders     > 
600  Caps            \ 

100  each 

35 

3. 

13-pdrs 

- 

- 

- 

100  each 

50 

6. 

18-pdn       -       . 

- 

- 

" 

100  each 

83f 

10. 

6 

For  cannon  cartridges 

19  by  33 

500 

TO 

94-pdra       -       - 

- 

. 

^ 

500  Bags-       . 

100 

100 

14. 

a2pdn      -       - 

« 

. 

. 

333f  Do.  -       - 

100 

150 

31. 

43-pdr8 

~ 

" 

~ 

333f   Do.  -       . 

100 

150 

31. 

No.  1  should  be  well  sized,  smooth,  strong,  ^nd  of  even  thickness ;  thickDess 
of  bundle  pressed,  4  inches. 

No.  2,  of  strong  materials,  with  very  little  sizing. 
.,   No.  3,  of  ordinary  materials,  smooth,  well  sized,  and  colored  hUu. 

Nos.  4,  5,  and  6,  of  best  materials,  even  and  well  sized.     ^ 

The  several  kinds  to  be  packed  in  bundles ;  Nos.  1, 2, 3,  in  bundles  of  1,000 
aheets  each ;  the  others,  in  bundles  of  500  sheets ;  all  without  folding.  The 
dimensions  given  above  are  such  as  the  sheets  are  required  to  have  when  trim- 
med for  use. 

A  Ttam  of  paper  is  20  fuires  of  24  s&eeto  each. 
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Proof  qf -laboratory  paper.  Cut  a  strip  4  in.  wide  and  one  foot  long,  in  the 
weakest  direction  of  the  fibre  of  the  sheet ;  make  a  loop  by  lapping  the  ends  of 
the  strip  and  pressing  them  between  two  rollers  fixed  in  a  frame ;  suspend  a 
soale-pan  by  means  of  a  hook  attached  to  the  ends  of  another  roller  resting  in 
the  bottom  of  the  loop ;  these  strips  should  sustain,  before  breaking,  the  follow- 
ing weights : 


No. 


Lbs. 

Lbs. 

1 

85i 

No. 

4 

180 

2 

101 

5 

225 

3 

en 

6 

315 

PA.RCHMENT,  used  principally  for  fuze  Gaps.  Parchment  paper  may  be  substi- 
ttrted  for  it. 

Pasteboard,  is  made  of  2  or  3  sheets  of  paper  pasted  together ;  about 
50  of  the  sheets  of  pasteboard  are  put  under  press  for  one  hour,  then  dried 
separately  in  the  shade,  and  put  again  in  the  press  for  one  hour,  before  they  be- 
come thoroughly  dry. 

Paste.  Flour  paste  is  made  best  of  rye  flour.  Sifl  the  flour  and  mix  it  with 
8i  times  its  weight  of  water ;  heat  it  gently,  stir  it,  and  let  it  boil  for  three- 
quarters  of  an  hour ;  when  it  becomes  ropy,  pour  it  into  bowIiB,  «mfd  pass  it 
through  a  sieve  before  it  is  quite  cold.  The  flour  yields  7  times  its  weight  of 
paste.    Time  required  to  make  it,  one  hour  and  a  half. 

Starch  paste.  Mix  wheat  starch  with  twice  its  weight  of  water ;  pour  it  grad- 
ually into  61  times  its  weight  of  boiling  water,  and  let  it  boil  for  10  minutes,  stir- 
ring it  all  the  time ;  then  proceed  as  before.  Starch  yields  8  times  its  weight  of 
paste.    Time  required,  1  hour. 

Paste  for  pasteboard.  Mix  the  flour  or  starch  with  12  times  its  weight  c^ 
water ;  this  yields  9  times  the  weight  of  flour,  and  11  times  the  weight  of  starch. 

The  addition  of  l-16lh  of  glue  makes  the  paste  fit  for  pasting  sheets  of  parch- 
ment together,  or  for  pasting  paper  on  wood.  Dissolve  the  glue  separately,  and 
pour  it  into  the  cold  water  wkh  Which  the  flour  or  starch  is  mixed. 

These  different  kinds  6f  paste  should  be  used  eold.  A  supply  for  not  more 
than  2  or  3  days  should  be  made  at  one  time,  but  it  may  be  preserved  longer  by 
Kdding  alum  in  the  proportion  of  1-IOth  of  the  weight  of  flour.  The  depreda- 
tions of  Hats  may  be  prevented  l>y  ^tissolvkig  a  like  proportion  of  tolocin  A  m 
ih.t  waiter  with  which  the  paste  is  «iade. 

Glue,  should  be  hard,  dry,  transparent,  of  a  brownish  red  color,  and  five 
from  smell.  It  is  dissolved  in  its  own  weight  -of  4»oiling  wttter.  A  glee  {>ol 
with  a  water  bath  should  be  used,  to  avoid  burning  the  glue. 
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Isinglass  solutiok.  Dissolve  4  oz.  of  isinglass  in  3  pints  of  boiling  water ; 
it  is  used  sometimes  in  making  quick  match. 

Flannel,  wildborb,  or  sbrge,  for  cartridge  bags,  should  be  made  entirely  of 
wool — ^it  should  be  soft,  closely  woven,  and  not  frayed — the  width  should  be  even 
in  the  same  piece ;  that  I  yd.  wide  is  convenient  and  the  most  common — the 
colors  are  to  be  preferred  in  the  following  order;  green,  grey^  yellow^  blue, red, 
white ;  reject  black,  which  is  almost  always  burnt  and  weak.  Wildbore  and 
serge  are  to  be  preferred  to  flannel.  Fabrics  of  cotton  and  flax  are  not  used,  be- 
cause the  powder  sifts  through  them,  and  they  are  more  apt  than  woollen  stufls 
to  leave  fire  in  the  gun.  ^ 

Canvas.  Take  the  strongest  and  closest  woven ;  used  for  sacks  for  fire  balls, 
bags  for  rolling  leaden  balls,  and  in  case  of  need,  for  shot  straps. 

Twins,  should  be  strong,  smooth,  and  well  twisted — 0.03  in.  thick  for  bund- 
ling cartridges,  <&c.,  and  for  sewing  fire  balls — from  0.06  in.  to  0.08  in.,  for  fix- 
ing ammunition,  Ac. 

Thread,  for  infantry  cartridges ;  of  unbleached  flax,  two  strands,  strong  and 
even.  If  home-made,  it  should  be  gently  boiled  for  one  hour  in  a  weak  lye  and 
washed  in  pure  water.  Excellent  hemp  thread  is  obtained  from  the  manufac- 
tories, more  even,  stronger  and  cheaper  than  the  home-made ;  it  is  conveniently 
wound  in  balls,  and  may  be  used  without  spooling  it. 

Rope,  should  be  even  and  well  twisted  ;  that  mo^t  commonly  used  in  the  la- 
boratory is  white  hemp  rope  from  1  in.  to  1 .5  in.  in  girth.    (See  Chap.  XIV.) 

Miscellaneous  materials.  Spirits  of  turpentine,  rosin,  turpentine,  tar,  pitch, 
(See  Chap.  XIV,)  petroleum,  bees-wax,  tallow,  are  used  in  compositions  for 
lighting  and  incendiary  purposes;  linseed  oil,  in  mixing  some  compositions,  and 
gtitn  arabic  in  others,  to  give  them  body  and  tenacity.  The  latter  retards  com- 
bustion ;  the  solution  should  be  prepared  as  it  is  wanted,  being  liable  to  sponta- 
neous decomposition. 

»Aleohol  (Spirits  of  Wine,)  br(^ndy  or  whisky,  and  vinegar,  are  used  for  mixing 
compositions  in  which  saltpetre  enters,  because  that  salt  is  but  slightly  soluble 
in  those  liquids. 

Lmnp  black  is  employed  to  give  a  train  of  rose  colored  fire  in  the  air ;  common 
8aU,  for  yellow  flames  ;  flint  glass,  in  powder,  for  white  fires ;  mica,  for  rose 
colored  sparks;  oxide  of  zinc,  for  blue  flames. 

Solutions  qf  phosphate  of  ammonia  and  alum,  are  used  for  rendering  paper  and 
doth  incombustible. 

Other  materials,  used  for  particular  purposes,  will  be  mentioned  under  their 
proper  heads. 

16 
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FLINTS.  , 

The  best  flints  are  translucent,  with  a  smooth  surface,  of  a  uniform  tint  of 
light  yellow  or  brown  color,  and  slightly  conchoidal  fracture.  They  ace  gen- 
erally obtained  from  England  or  France. 

The  parts  of  a  flint  are :  the  tdgt  or  hevtl,  the  hack,  the  nits,  the  jive,  slightly 
convex,  and  the  bed  or  lower  face,  slightly  concave;  in  using  the  flint,  the  be?el 
is  placed  uppermost.  There  are  three  sizes  for  military  service ;  nkiukti^  r^, 
and  piitol,  flints.  A.  good  musket  flint  will  last  for  more  than  50  fires.  FIidIi 
are  issued  to  the  troops  in  the  proportion  of  1  flint  to  20  rounds. 


DIIIBNSION«. 


Whole  length 

Width....: 

Thickness  at  the  baclf 
Length  of  the  bevel. . 


Min.    Max. 


In. 

1.20 
1.08 
0.26 
0.39 


In. 

1.50 
1.13 
0.33 
0.55 


RIFLE. 

Min.    Max. 


In. 

0.97 
0.79 
0.20 
0.41 


In. 

1.20 
0.88 
0.29 
0.71 


Min.    Max 


In. 

0.93 
0.83 
0.21 
0.30 


In. 

l.W 
0.92 
0.27 
0.42 


The  rifle  and  the  musketoon.  take  the  same  flint.  In  the  inspection  of  flints, 
first  verify  their  dimensions  with  a  gauge,  giving  the  maximum  and  minimum 
dimensions ;  see  that  the  bevel  is  free  from  spots  and  irregularities  of  surfaoq, 
that  the  face  and  bed  are  nearly  pcu'allel.  and  have  not  too  great  a  curvature. 

Packing  Flints. 

Flints  are  usually  packed,  for  sale,  in  large  casks,  or  in  barrels  about  the  size 
of  powder  barrels ;  the  latter  will  hold  about  7,500  musket,  13,700^  rifle,  and 
14,700  pistol  flints. 

In  service,  they  are  packed  in  boxes  of  the  following  dimensions : 


Interior  dimensions  of  the  box. 

Flints  in 

each  box. 

Total  weight 

of 
box  packed. 

KIND  OF  FLnrra. 

1 

•5 

1 

^  8 

1 

1 

Musket 

In. 

24 
24 
24 

In. 

11.5 
11.5 
11.5 

In. 

8.75 
4.75 
3.25 

In. 

2,415 

1,311 

897 

5,000 
5,000 
5,000 

Lbs. 

Ill 
66 
42 

Urn. 

82 
55 

Rifle 

Pistol 

FLINTS. 
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The  weights  vary  according  to  the  kind  of  flint,  the  black  and  inferior  kind 
being  the  heaviest. 

The  boxes  should  be  made  of  pine  boards  1  inch  thick,  planed  on  both  sides, 
and  dovetailed  at  the  corners.  Tlie  length  and  width  of  all  flint  boxes  are  the 
Bc^me ;  the  depth  only  is  varied  to  give  the  required  capacity  to  box^  for  diflerent 
descriptions  of  flints.  If  any  parcel  of  one  denomination  shall  be  found  larger 
or  smaller  than  usual,  the  depth  of  the  boxes  should  be  increased  or  diminished 
ao  as  to  contain  them  conveniently.  A  rope  handle1[or  becket)  is  to  be  inserted 
in  eacfti  end  of  the  box.  In  boxing  a  large  parcel,  it  will  not  be  necessary  that 
the  contents  of  each  box  should  be  actually. counted,  if  the  flints  are  nearly 
uniform  in  size;  aAer  counting  out  accurately  four  or  five  parcels,  of  5,000  each, 
from  any  cask,  let  each  be  separately  weighed,  and  take  the  mean  weight  of  the 
counted  parcels  as  the  basis  for  detei  mining  the  quantity  for  each  box,  when 
taken  from  the  same  cask.  'After  tlie  flints  are  placed  in  the  boxes,  all  the 
interstices  are  to  be  filled  with  dry  sand,  in  order  to  exclude  the  air  from  them 
as  much  as  possible ;  and  for  the  same  purpose,  the  boxes  should  be  well  made, 
of  sieasoned  wood,  and  with  close  joints.  Each  box  should  be  plainly  marked 
0|i  the  end  with  the  number  and  description  of  flints  contained  in  it,  and  with 
1;he  ye^  in  which  they  were  manufactured,  if  this  be  known  ;  if  not  known, 
then  with  the  year  in  which  they  were  procured.  ♦ 

flints  should  not  be  placed  in  the  upper  stories  of  a  building,  but  in  the 
basement  orxellar  where  the  air  is  damp  and  cool. 
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BALLS. 

CHAROES  OP  POWDER. 

c     . 

c    . 

^ 

^ 

KIND. 

s 

*i 

'ic 

2^ 

s.- 

0) 

.S   3 

^ 

M  3 

OU- 

s 
S 

t 

i5 

'5  ° 

Blanl< 
ridg 

In. 

Grams 

Grains 

y 

r  Musket 

0.65 

17 

110 

64 

l-4th 

75 

>  Musket 

Percus- 
sion. 

Musketoon... 

0.65 

17 

75 

93 

1.5th       75 

\  powder. 

Hall's  carbine 

0.525 

32 

75 

93 

l-3d        60 

/Rifle 
I  powder. 

Rifle 

0.525 

32 

75 

93 

l-3d        60 

Pistol 

0.525 

32 

30 

233 

l-7th      30 

Bxkckshot  are  0.31  in.  in  diameter;  weight,  about  150  or  155  to  1  lb. 
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C«magw  ««  made  aCbet  with  timg^  hdmhaUmdS  buchkot,  or  sometimes 
wot  12  fcwefafcflt,  and  tbey  ■«  dewgnttrf  acoarfa^y. 

^  ,  I  «M  wnuitt  n  «K±  icenit;  3  to  cast  the  balls,  1  to  eztmcl 


n.  i    'i 


trt   ju 


raw  atfte.  ixac  m  a  foroace  as  before  described — 

;..;  n.  limnHMT,  miih  a  lip  on  the  leftside  and  a 

ma^  flf  4  a-  plank— 6  mouMs,  (brass,)  with 

aittr.  nr  f.^  8  balls  and  15  buckshot ;  placed 

J^ifi.  the  diameter  of  one  ring  is  0.002 

.c%r  I.  Af  >i  IMS  than,  the  true  calibre  of  the  ball — 

:.^uN  IT  =tof  bench,* the  other  is  about  5  in.  longer 

^^<.    2*   *«»  «•  ^  steel,  two  inches  wide,  tempered 

r«   mt   ^w^  }>nMda8tocut  the  gate  according  to  the 

t^  *!..     ^'i«wr  5ii«  >W8  of  the  nippers  is  a  hole  in  the 

.    e   ^*'^  Oil  JBX*  texes  placed  to  receive  them — 1  roWng 

^       ^x  ,t««*wr,  made  of  hard  thick  staves,  with  but  little 

»^     I  htt^  A  sauJ!  scuttle  in  the  bilge,  with  hinges  and 

^   ,ttn-   w^  A  c^igeoo  in  each  head,  and  is  turned  by  a 

^  ...»  i  hwoir  way  be  attached.    Instead  of  the  rolling 

^^  nifev  ^t  used :  they  should  be  5  feet  long  and  16  in. 

^^,  ^^^   K*NwaaiL  T  by  4  cords  attached  to  the  joists  of  the 

„*fc   ^vr*   iVtf."  :i*  lio<s  of  which  are  of  the  diameter  of  the 

,,^»     w   s^  ^*an.v«rtieJ  i^T  gudgeons  which  turn  in  a  frame,  or  in 

*.  ^^«^*t"W  ir:fcr4:wund. 

^    .      -N.  <«w     i  ^  >^  kvtile  and  cover  it ;  as  the  lead  melts  add 

w«^  -»•>  ^  »i  ^  3v><«  of  the  edges  of  the  kettle;  then  cover  it 

^^  .^«w  ,>i*!vvuu  1  in.  thick;  push  the  heat  until  paper  in 

^  .,«^  *  ...N<;jw>i  ^T  It;  this  requires  from  1  to  2  hours. 

w  ^'  Miv  I  •   -  *KHii  I  tu-  of  lead  covered  with  charcoal,  which 

.vvv  V  **  vv.  '*  nuininj  the  lead ;  fill  all  the  moulds  on  one 

v.*  »••<   i    ,K  ^n;)*^  shk ;  the  first  castings  are  thrown  back 

v  3..   .t^f.Ni'^s  .Tv>jtt  llw  moulds  being  cold;  the  diameter  of 

^  §s  «^  ^vi'iKN*  ''>^wt  *-"*  w»  lim*''  vi<^  ^®  gauges ;  the  moulds  must 

Nitt  ;  1^  «*^<v^xy^  that  the  lead  sticks  to  them,  and  if  any 

Jbw  >Wt  ww«4  b*  filled  with  copper. 
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Extract  the  balls  and  trim  them ;  in  ttutting,  the  ball  should  be  gently  pressed 
with  the  left  fore-finger  against  the  nippers,  the  gate  being  placed  between  the 
jaws. 

To  SMOOTH  THE  BALLS.   Put  100  Ibs.  of  them  into  the  rolling  barrel,  and  roll 
them  for  3  minutes ;  or  50  lbs.  into  a  bag  and  shake  it  five  minutes ;  then  run  • 
them  through  the  screen,  putting  in  50  lbs.  at  a  time ;  those  which  remain  on 
the  screen  are  re-cast. 

With  the  above  force  30,000  to  35,000  musket  balls  are  made  in  11  or  12 
hours. 

With  proper  care  in  observing  the  instructions,  100  lbs.  of  lead  will  give  from 
96  to  98  lbs.  of  balls. 

Pressed  balls.  Lead  balls  are  now  generally  made  by  compression,  by 
means  of  machinery ;  either  at  the  arsenals  or  at  private  establishments.  These 
balls  are  more  uniform  in  size,  smoother  and  more  solid  than  the  cast  balls. 
Compressed  hiAckshot  are  also  readily  obtained  from  private  shot  works. 

Packing.  Balls  are  packed  in  boxes  made  of  1  in.  boards,  9  in.  square  inside 
and  5  in.  deep,  containing  100  ibs.  of  balls  or  buckshot ;  they  should  be  marked 
on  one  end  with  the  weight  and  kind  of  balls,  the  place  and  date  of  fabrication ; 
the  top  is  fastened  with  six  2-inch  screws,  and  the  boxes  must  be  hooped  with 
iron  for  transportation. 

Making  Cartridges. 


DIMENSIONS  OF  PAPER  FOR  CARTRIDGES. 


r  Single  ball,  or  ball  and  buck- 

M--  B,f„°k'.::::v.:::::;:;:::; 

I  12  buckshot .* 

iBall 

I  Blank 

[Ball 


Rifle.  . 


PnTOL. 


In 

16.5 
20 
16.5 
16.5 
20 
16.5 
Blank I  20 


TRAPEZOIDS. 


ffl 


In. 

4.33 

4 

5.5 

4 

3 

2.75 

2.5 


In. 

5.25 

4.75 

5 

4.25 

4.25 

4.25 

4.25 


o 


In. 


75 


3 

2, 

3 

2.25 

2.25 

2.25 

2.25 


I- 


To  CUT  THE  PAPER.    1  Cutter,  1  assistant. 

Implements.    1  CtUting  board,  30  in.  square — 1  pattern,  of  hard  wood  or  iron, 
of  the  dimensions  of  each  of  the  papers — 1  rule,  of  hard  wood,  33  in.  long. 
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1.5  in.  wide,  and  0.5  in.  thick,  to  cut  by--2  laboratory  (shoe)  krti9€9r-^i 
tiMifS,  for  sharpening  knives  on. 

The  paper  is  first  cut  into  strips  of  a  width  equal  to  the  length  of  a  trapezoid,, 
and  then  into  trapezoids,  by  means  of  the  patterns ;  cut  about  12  sheets  at  a  time. 
*  A  cutting  machine,  like  that  used  by  bookbinders,  facilitates  the  operation,  Whet> 
many  hands  are  employed. 

To  MAKE  THi  CYLINDERS.  1  Master ;  10  men  to  roll  the  cylinders ;  1  to  fill 
them,  4  to  fbld,  4  to  bundle.  Boys  or  girls  from  12  to  18  years  of  age  may  be 
advantageously  employed. 

hnptements  and  ulensik,  for  each  workman  for  making  cylinders :  2  boxes  for 
the  empty  cylinders,  made  of  |  in.  boards;  interior  dimensions,  20  in.  long, 
8  in.  wide,  and  5  in.  high,  without  a  cover;  they  are  placed  upon  the  sides,  fac- 
ing the  front  of  the  cartridge  table  which  is  furnished  with  brackets  to  receive 
them,  and  also  with  a  small  enclosure  or  locker  for  balls,  at  the  right  hand  of 
each  workman — 1  spool  of  thready  turning  on  a  vertical  iron  spindle  fixed  in  the 
table  near  the  shot  locker  ,  1  lb.  of  thread  is  required  for  10,000  single  ball  mus- 
ket cartridges,  being  8|  inches  to  a  cartridge —  1  c^A:tfig  siring^  made  by  twist- 
ing together  4  or  5  cartridge  threads ;  fastened  to  the  edge  of  the  table,  at  the 
right  hand  of  the  workman — 1  pair  of  scissors,  to  cut  the  thread — I  former^  cylin- 
drical, of  hard  wood,  of  the  same  diameter  as  the  ball ;  one  end  convex,  the 
other  concave,  to  receive  one-third  of  the  ball ;  length  6  or  7  inches. 

Take  the  paper  in  the  left  hand,  the  former  in  the  right ;  lay  the  paper  on  the 
table,  with  the  side  perpendicular  to  the  bases  towards  the  workman,  the  broad 
end  to  the  left;  place  the  former  with  its  convex  end  at  the  broad  end  of  the  pa- 
per; turn  it  so  as  to  envelop  it  with  the  paper,  then  with  the  right  hand  laid  flat 
upon  the  paper,  roll  all  the  paper  upon  the  former  ;  seize  it  with  the  left  hand, 
and  with  the  choking  string  in  the  right  hand,  take  one  turn  around  the  cylinder 
at  about  half  an  inch  from  the  end,  to  which  distance  the  end  of  the  former  is  ^ 
withdrawn ;  hold  the  former  firmly  in  the  left  hand,  and  draw  gently  upon  the 
choking  string,  pressing  at  the  same  time,  with  the  left  fore-finger,  upon  the 
projecting  end  of  the  cylinder,  thus  folding  it  rfeatly  down  upon  the  end  of  the 
former.  Having  choked  the  cylinder,  carry  it  to  the  right  side,  and  with  the 
twine  in  the  right  hand,  take  two  turns  and  a  half  hitch  firmly  around  the  part 
that  has  been  choked  ;  withdraw  the  former  and  introduce  the  ball,  following  it 
to  the  end  of  the  cylinder  with  the  former  reversed  ;  raise  the  whole  again,  and 
with  the  samb  thread,  (which  is  never  cut  until  the  cartridge  is  finished,)  take 
two  half  hitches  just  upon  the  upper  side  of  the  ball,  between  it  and  the  concave 
end  of  the  former.    The  operation  is  expedited  by  rolling  the  ball  placed  in  the 
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doneate  end  of  the  former  arid  ohokmg  the  paper  over  it.  Cut  the  thread  aad 
place  the  cartridge  in  the  box  which  stands  fronting  the  workman. 

Ptr^Ml  andhuckahot  cartridges.  Roil  and  choke  Che  paper,  put  in  3  buckshot, 
fb^cfw  them  with  ^be  former,  and  take  a  half  hitch  of  thread  over  them ;  then 
insert  the  ball  as  before. 

Buckshot  cartridges  have  4  tiers  of  3  buckshot  each,  inserted  like  the  first,  with 
a4ialf  hitch  between  them,  and  fifit^ing  with  a  double  hitch. 

'For  rifiesj  the  ball  is  prepared  by  being  enveloped  in  a  square  piece  of  fin6 
muMint  or  of  soft  thin  leolAer,  or  of  blaiier^  tied  over  it  and  leaving  a  projecthig 
end  about  |  in.  long,  which,  after  being  trimmed  with  scissors,  is  introduced 
into  the  paper  cylinder  which  is  choked  over  it  and  fastened  by  two  turns  and  a 
double  hitch. 

1,000  patches  require  about  4  yards  of  muslin. 

^Cylinders  fir  htank  cartridges  are  made  by  folding  down  the  paper  over  the 
concave  end  of  the  charger,  touching  the  fold  with  a  little  paste,  and  pressing  it 
on  a  ball  iinbedd'ed  in  the  table  for  that  purpose. 

To  PILL  THE  CYLINDERS.    1  Man  to  fill,  4  to  fold,  4  to  bundle. 

'hnpHmie'Ms  attd  ulmsife.     1  Large  ccfper  jrnifi for  powder. 

1  Cklarger  for  each  kind  of  cartridge,  made  of  thin  copper,  with  a  handle  at 
the  top.    The  chargers  are  conical : 


Dimensions  of  chargers. 

110  grs. 

75  grs. 

30  grs. 

•s..             C  too  .....>... 

In. 

0.8 
0.6 

1.35 

In. 

0.7 
0.5 

1.25 

In. 

0.5 
0.4 

0.85 

Height 

1  PwMul,  copper,  of  the  following  interior  dimensions : 

In. 

Diameter  of  ^^^ItE^::::::— •::::■ -:]^^ 

Diameter  of  pipe 0.5 

Height  of  funnel 1. 

Length  of  pipe 1 .25 

The  liinnel  has  a  ring  handle  0.6  in.  diameter. 

A  charger,  for  filling  cartridges  much  more  expeditiously,  is  made  by  attach- 
ing to  a  large  brass  funnel  two  charging  cylinders  which  communicate  with  one 
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discharging  pipe  at  the  lower  end.  These  cylinders  are  alternately  filled  and 
emptied  by  a  reciprocating  motion  of  the  funnel  pipe. 

1  Folding  box  for  each  calibre,  made  with  only  two  sides ;  width  equal  to 
Sftimes  the  diameter  of  the  ball,  height  equal  to  twice  that  diameter.  Two 
strips  of  wood  nailed  on  the  table  will  answer  the  same  purpose  more  con- 
veniently. 

Take  the  boxes  full  of  cartridge  cylinders  to  the  table  in  the  filling  room  ;  as 
they  are  filled,  incline  the  cylinders  over  from  the  empty  ones ;  when  all  in  one 
box  are  full,  fold  the  paper  down  over  the  powder  by  two  rectangular  folds,  and 
place  the  cartridges  before  the  men  who  are  to  bundle  them. 

Bundling.  Put  a  wrapper  in  the  folding  box  and  place  in  it  2  tiers  of 
5  cartridges  each,  parallel  to  each  other  and  to  the  short  sides  of  the  wrapper, 
the  balls  alternating ;  wrap  the  cartridges,  whilst  in  the  folding  box,  by  folding 
the  paper  over  them  ;  tie  them,  first  in  the  direction  of  the  length,  then  of  the 
breadth,  with  a  bit  of  twine  fastened  in  a  single  fiat  knot. 

A  package  of  12  percussion  caps  is  placed  in  each  bundle  of  10  cartridges,  at 
the  end  of  the  bundle. 

The  case  for  the  caps  is  made  like  a  cylinder  for  a  rifle  cartridge ;  it  is  choked 
at  one  end  and  tied ;  when  the  caps  are  inserted  it  is  folded  like  a  cartridge. 

Dimensions  of  bundles  of  Percussion  Cartridges, 


KIND  OF  CARTRIDGE. 


Musket . 


Musketoon . . 


Rifle. 


Hallos  Carbine. 


Pistol. 


Ball 

Buck  and  ball. 

Buck  shot. . . . 

1  Blank 

^Ball 

Buck  and  ball . 
I  Buck  shot. . .  • 

I  Blank 

,  Ball 

I  Blank 

\  Ball 

I  Blank 

:Ball 

i  Blank 


Length, 

(height  of 

Breadth. 

Thick- 

cartridge.) 

ness. 

In. 

In. 

In. 

2.6 

3.1 

1.35 

2.90 

3.1 

1.36 

3.1 

3.1 

1.35 

1.83 

3.1 

1.35 

2.5 

3.1 

1.35 

2.18 

3.1 

1.36 

2.43 

3.1 

1.35 

1.39 

3.1 

1.35 

3. 

2.6 

1.15 

1.9 

2.6 

1.15 

2.1 

2.6 

1.15 

1.58 

2.6 

1.15 

2. 

2.6 

1.15 

1.12 

2.6 

1.15 
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Wrapping  paper  is  but  slightly  sized,  with  a  view  to  its  being  immersed,  be- 
fore using  it,  in  a  yarnish  made  of  bees-wax,  linseed  oil  and  spirits  turpentine, 
for  the  purpose  of  making  the  paper  water  proof. — ^See  Chapter  VII. 
1000  lbs.  of  paper  require  : 

Bees-wax 133  lbs.. 

Spirits  of  turpentine 135  gallons, 

Linseed  oil 10  gallons. 

With  the  above  mentioned  force,  10,000  musket  cartridges  are  made  and  bun- 
died  in  10  hours,  being  1000  for  each  maker  of  cylinders. 

Packing  Cartridges. 

BaJl  cartridges  are  packed  in  boxes  to  contain  1000  each.    Blaijk  cartridges 
may  be  packed  in  powder  barrels. 

Interior  dimensions  of  packing  boxes  for  1000  Percussion 
Cartridges. 


Musket,  buck  and  ball. . . 

Musketoon,  ball 

Rifle,  ball 

HallJ  Carbine 

Pistfl,  ball 


Depth. 


In. 

6.75 
6.75 
5.75 
5.75 
5.75 


Length. 


In. 

15.5 

15.5 

13. 

13. 

13. 


Width. 


In. 

11.75 
9. 

11.75 
11. 

8. 


Empty.   Packed 


Lbs. 

12. 

11.5 

11. 

9. 

7. 


107 

100 

60 

55 

45 


The  boxes  are  made  of  1  in.  white  pine  boards,  and  are  furnished  with  wood- 
en brackets  or  handles  nailed  to  the  ends ;  the  lids  fastened  with  four  1^  in. 
screws.  They  are  painted  olive  color.  The  kegs  Or  boxes  should  be  lined  with 
strong  water  proof  paper,  and  the  bundles  of  cartridges  must  be  closely  packed, 
so  as  not  to  shake  in  transportation.  Elach  keg  or  box  should  be  marked,  on 
both  ends,  with  the  number  and  kind  of  cartridges ;  on  the  inside  of  the  cover, 
with  the  place  and  date  of  fabrication. 
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AMMUNITION  FOR  FIELD  SERVICE.— PWc  17. 

The  charges  of  powder  are  contained  in  cwrirxdgt  bags. 

The  projectile  is  attached  to  a  block  of  wood  called  a  sabot. 

For  the  guns  and  the  12-pounder  howitzery  the  cartridge  and  the  projectile  are 
attached  to  the  same  sabot,  making  together  a  round  of  fixed  ammunition. 

For  32  and  ^A-pounder  howitzers,  the  projectile  is  separate  from  the  charge,  and 
the  cartridge  is  attached  to  a  block  of  wood,  called  a  cartridge  block. 

Charges  of  Powder. 


FOR  GUNS. 

FOR 

32-pdr. 

HOWITZERS. 

KIND. 

12.pdr. 

6-pdr. 

■  1 

24-pdr. 

i2-pdr. 

For  shot * 

Lbs. 

2.5 
2. 

Lbs.     ' 

1.25 
*1. 

Lbs. 

2.5 
2.5 
3.25 

Lbs. 

2T 
2. 
2.5 

Lbs. 
1- 

For  spherical  case  or  canister . 

T?^,  ok^iia    5  Small  charge... 
For  shells.  I^^^^j^^l^ 

Cartridge  Bags. 

The  best  materials  for  cartridge  bags  are  wildbore,  Tn;eriffo,  and  bombazette. 
The  stuff  should  be  composed  entirely  of  wool,  free  from  any  mixture  of  thread 
or  cotton,  and  of  sufficiently  clode  texture  to  prevtsnt  ttie  powder  from  siftn^ 
through ;  that  which  is  not  twilled  is  to  be  preferred.  Flannel  is  used  wii€& 
the  other  matericds  cannot  be  conveniently  obtained. 

Making  cartridge  bags.  A  cartridge  bag  for  field  service  is  made  of  a  rect- 
angle which  forms  the  cylinder,  and  a  circular  piece  which  forms  the  bottom. 


tlklENSTONS. 

]3-pdr.  gun; 
32  &  24-pdr. 
howitzers. 

6-pdr.  gun, 
and  12-pdr. 
howitzer. 

■ 

REMARKS. 

Length  of  rectangle  (cylinder 
develooed^ 

In. 

14.2 
10. 
5.25 

In. 

11.4 
7.25 
4.37 

1  in.  allowed  for  seam. 

Height ', 

Diameter  of  Jbottora. ........ 

1  in.               do. 
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The  length  of  the  rectangle  (developirlent  of  the  cylinder)  should  be  taken 
m  the  direction  of  the  lengtli  of  the  stuff,  as  it  does  not  stretch  in  thdt  direction. 

One  hundred  12-pounder  Cartridge  bags  require  about  27  yards  of  stuff  of 
single  width,  (22  inches.) 

One  hundred  6-pounder  bags  take  about  15  yards. 

lMl»LEMEf?Ts.  Tables— patterns^  of  hafd,  W^ell  seasoned  wood,  or  of  sheet  iron 
or  tin  for  the  rectangles  and  bottoms — scissors— chalk,  or  colored  craxjons. 

A  nrarker  and  his  assistant  spread  a  piece  of  stuff  on  a  table,  and  wiih  the 
patterns  trace  out  the  rectangles  and  bottoms ;  a  cutler  follows  and  cuts  them 
out  with  scissors. 

Sewing.  The  bags  are  sewed  with  woollen  yarn,  with  12  stitches  to  an  inch  y 
they  are  stitched  within  half  an  inch  of  each  edge,  and  the  two  edges  of  the 
seam  are  turned  down  on  the  same  side  and  basted,  to  prevent  the  powder 
frofn  sifting  through;  the  edges  of  the  bottom  are  basted  down  upon  the  sides. 
Bags  for  fixed  ammunition  are  sewed  to  within  3  in.  of  the  mouth,  for  12-pdrs.^ 
to  within  2.75  in.,  for  6-pdrs. ;  all  others,  up  to  the  mouth. 

Cairtridge  bags  when  filled  should  pass  through  the  small  shot  gauge  of  their 
calibre;  those  used  for  patterns  should  be  thus  verified.  The  empty  bags 
should  be  measured  by  laying  the  bag,  flattened  out,  between  two  marks  on  a 
table,  showing  the  width  of  the  pattern  bag;  a  variation  of  0.1  in.  greater  or  less 
is  allowed.     Reject  those  sewed  with  too  large  stitches. 

Bags  for  immediate  use,  or  for  blank  cartridges,  may  be  formed  by  sewiilg 
together  two  rectangular  pieces  with  semicircular  ends;  the  stuff  is  marked,  for 
cutting  and  sewing,  with  stamps  of  the  following  dimensioris: 


12-pdr. 


6-pdr. 


Stamps 


■\ 


for  cutting, 
for  sewing. 


[Width 

I  Length,  including  semicircular  ends. 

I  Width : 

I  Ler^th,  including  semicircular  ends. 


In. 


In. 


7.6 

6. 

10.5 

8.5 

6.6 

5.2 

10. 

8. 

These  stamps  are  made  of  1  in.  boards  of  the  dimensions  of  the  cuttinjg 
stamp,  with  a  handle  in  the  middle  of  one  side;  to  the  edges  of  the  board  is  fas- 
tened a  strip  of  tin  or  copper  projecting  about  I  in.  on  the  side  opposite  to  the 
handle ;  another  strip  is  inserted  in  like  manner  in  a  groove  parallel  to  the  edges 
of  the  board,  at  the  distance  indicated  for  the  sewing  stamp  ;  the  edges  of  these 
strips  are  made  rough,  to  retain  the  chalk  or  paste  used  for  marking. 
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Packing.  Cartridge  bags  are  preserved  from  moths  by  being  packed  with 
pounded  camphor  and  black  pepper,  or  dipped  in  water  with  arsenic  dissolved 
in  it.  Or,  they  may  be  sealed  up,  in  bundles  of  50,  in  cases  made  of  cartridge 
paper,  carefully  closed  with  strips  of  thin  paper  pasted  over  the  seams.  Each 
bundle  is  marked  with  the  number  and  kind  of  bags. 

They  may  be  preserved  from  moisture  by  being  enveloped  in  water  proof 
paper,  as  above  recommended  for  cartridges  for  small  arms. 

Cartridge  Blocks. — Plate  17. 

Cartridge  blocks  are  cylinders  of  wood  to  which  the  cartridges  of  howitzers- 
are  attached,  to  give  them  a  better  finish,  and  to  increase  the  length  of  the  smaller 
charges,  so  that  they  may  fill  the  chamber  of  the  piece,  and  may  be  less  apt  to 
turn  in  the  bore. 

They  are  made  of  poplar  ^  linden^  or  other  soft  wood. 


DIMENSIONS. 


32-PDR.  HOWITZER. 


Small 
charge. 


Large 
charge. 


24-POR.  HOWITZER. 


Small 
charge. 


Large 
charge. 


Diameter 

Height 

Distance  from  middle  of  groove 

to  bottom  of  block 

Width  of  groove 

Depth  of  groove 


In. 

4.15 
2. 

0.4 

0.3 
0.15 


In. 

4.15 
0.75 

0.375 

0.3 
0.15 


In. 

4.15 
1. 

0.4 

0.3 
0.15 


In. 

4.15 

0.5 

0.25 

0.3 
0.15 


Sabots— Pl2ite  17. 

Sabots  are  mkde  of  poplar^  linden,  or  other  light,  close  grained  wood ;  the  stuff 
should  be  clear  of  knots  and  splits,  and  it  must  be  well  seasoned. 

Sabots  for  shot  and  spherical  case,  for  guns,  have  one  groove  for  attaching  the 
cartridge — those  for  gun  canisters,  and  for  the  12-pdr.  howitzer  shells,  spherical 
case  and  canisters,  have  (too  grooves.  These  grooves  are  .3  in.  wide  and  .15  in. 
deep.    The  corners  of  the  grooves  and  bottom  are  slightly  rounded. 

Sabots  for  the  32  and  24-pdr.  howitzers  have  no  grooves ;  they  are  furnished 
with  handles,  made  of  cord  about  .15  in.  thick,  passing  through  two  holes  in  the 
sabots,  .25  in.  diameter,  and  fastened  by  knots  countersunk  on  the  inside. 

The  dimensions  of  finished  sabots  are  verified  with  appropriate  gauges. 
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DIMENSIONS  OF  SABOTS. 


12PDR. 
OUN. 


^  1 


111 


6-PDR. 
GDN. 


^-PDR. 
HOWTZR. 


24-PDR. 
nOWTZR. 


J3-PDR. 
HOWTZR. 


Whole  height 

Greatest  diameter 

Diameter  of  bottom  of  conical  part 
height  of  conical  part     -       -       -       - 
Diameter  at  bottom  of  sabot    -       -       - 

Heightofcylinder  for  tin        .       .       . 

Diameter  of  do 

Distance  from  middle  of  lower  groove  ) 
to  bottom  of  sabot       -       .       -       5 
Distance  between  centres  of  grooves      - 
Distance  between  holes  for  handles 
Length  of  cord  for  handle      .       .       . 


2. 
4.35 


2.25 
4.52 


In.    In 


1.55  2.25 
3.35  3.58 


4.15 
1.5 
2.26 


0.4 


0.5 
4.47 

0.4 

0.8 


3.2   35 

lis!: 

-  0.5 

-  3.53 

0.4   0.4 


In. 

2.4 
5.6 
4.5 
2.4 
4.5 
1.5 
3.12 


In. 

4.75 

6.24 

4.5 

4. 

4.5 


0.75 
6.19 


2.3 
20. 


In. 

2.4 
5.3 
4.6 
2.4 
4.6 
1.5 
2.84 


1.5 
12. 


Ih. 

4.45 

5.68 

4.6 

3.75 

4:6 


0.7 
5.63 


In. 

3i> 

4.27 

a6 

2. 
3.2 
1.3 
2.26 


In. 

4.45 
4.5; 
3.6 
2.75 
35 


0.5 
4.47 

0.4 

0.5 


Straps, 

Straps  are  made  of  sheet  tin  ;  they  are  cut  with  shears  and  straightened  with  a 
wooden  mallet,  upon  a  block  of  lead. 

For  shot,  there  are  two  straps  crossing  at  right  angles,  one  passing  through  a 
slit  in  the  middle  of  the  other.  For  shells,  there  are  four  straps  soldered  to  a 
ring  of  tin,  or  fastened  to  it  by  cutting  4  slits  in  the  ring,  into  which  the  upper 
ends  of  the  strap  are  hooked  and  turned  down  on  the  inside  of  the  ring. 


DIM  KMSI 0  MS 

FOR  SHOT. 

FOR  SHELLS  AND  SFH.  CASE. 

12-pdr. 

6-pdr. 

32-pdr. 

24-pdr.  1  l^-pdr. 

6-pdr. 

«-— SSI::::::: 

In. 

0.45 
12.75 

In. 

0.35 
10. 

In. 

0.6 
10.5 

2.3 
1.2 

In.          In. 

0.55       0.45 
9.00       7.50 

2.3        2.3 
1.15       1.15 

In. 

0.35 
5.5, 

2.3 
1.15 

Strapping  Shot  and  Shells. 

Utensils  and  Implements.  1  bench — 2 pans,  containing  nails  0.55  in.  long, 
with  strong  flat  heads  0.2  in.  diameter — boxes  and  6arr£2s,  for  straps  and  sa- 
bots—4  hammers,  for  strapping — 1  common  hammer — 4  punches — shot  gavges,  of 
each  calibre — 1  gauge  for  each  calibre,  0.04  in.  greater  than  the  largest  shot 
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gauge,  through  which  the  shot  should  pass  after  it  is  strapped — iouj  or  rags,  for 
wiping  balls — 1  wheelbarrow — -.1  tarpaulin,  if  the  shop  has  not  a  plank  £oor. 

A  helper  knocks  off  the  scales  from  the  balls  with  a  hammer,  cleans  and 
dries  the  interior  of  the  shells,  if  requisite,  wipes  the  balls,  and  gauges  them 
both  before  and  after  they  are  strapped.  The  workman  inserts  the  roughest 
part  of  the  shot  in  the  cavity  of  the  sabot,  and  strikes  a  few  blows  on  the  bot- 
tom of  the  sabot  to  make  the  shot  enter ;  he  can  tell  by  the  sound  if  the  shot 
touches  the  bottom  of  the  cavity  ;  if  it  does  not  touch,  he  tries  another  sabot 
With  the  edge  of  the  hammer  he  bends  one  end  of  the  strap  which  is  not  sUt 
into  the  groove  of  the  sabot,  punches  and  nails  it ;  he  fastens  the  other  end  in 
the  same  manner,  cutting  off  the  superfluous  length ;  he  then  nails  the  other 
8trap,  and  with  his  hammer  sets  them  both  in,  close  to  the  ball,  at  the  top  of 
the  sabot. 

The  sabots  for  32  and  24-pounder  field  howitzers  having  no  groove,  each  strap 
is  fastened  by  one  nail  on  the  side  and  2  under  the  bottom  of  the  sabot.  Two 
men  can  strap,  in  10  hours,  130  shot,  or  75  shells,  cutting  the  tin  from  the  sheet. 

If  tin  or  sheet  iron  cannot  be  procured,  straps  may  be  made  of  strong  canvast 
1  inch  wide,  sewed  at  the  point  of  crossing.  The  part  of  the  ball  which  is  to 
be  inserted  in  the  sabot  is  dipped  in  glue ;  the  straps  are  aiiso  glued  to  the  hall ; 
the  ends  are  doubled  into  the  groove  and  secured  by  two  trails  in  each  end. 
Another  method  is  to  wrap  round  the  ball  a  band  of  canvf^89 1  inch  wide,  oyn^ 
half  of  which  is  glued  to  the  ball,  the  other  to  the  sabot ;  or,  the  shot  naay  be 
kept  in  place  by  merely  tying  the  cartridge  bag  over  the  top  of  it. 

Fuze  Phigs.—PMe  17. 

The  fuzes  for  field  shells  and  spherical  case  are  inserted,  at  the  moment  of 
loading  the  gun,  into  wooden  fuze  plugs,  previously  driven  into  the  shells. 

These  plugs  are  made  of  beech,  perfectly  seasoned  and  dried,  so  that  they  may 
n.ot  shrink  after  they  are  driven. 


DUAKNSIONS. 


For32-pdr. 
spherical 


RBMARK9. 


Exterior  diameter,  jj[{,«^--         ll^S 

Interior  diameter.  ^;[;>P—^  o!^ 

Height./ I        1.5 


Exterior  tajier 
.15  in.  to  lin. 

S  Interior    taper 
.05 in. to  lin. 
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Charging  Shells. 


!  32-pdr. 


24-pdr. 


12-pdr 


REMARKS. 


iLbs.  oz. 

rto  fill  the  shell '  1  5 

Powder  J  to  burst  the  shell |  0  11 

required  1  to  blow  out  the  fuze  plug!  0  2 

y  for  service  charge :  1 


Lbs',  oz. 

1 

0  8 

0  2 

0  12 


Lbs.  oz. 

0  8 

0  5 

0  1 

0  7 


Rifle  or  musket 
powder  is  used 
in  preference  to 
ccmnon  powder 


Materials.    RiJU  or  vmsktt  powder — Fuze  pltigs, 

Implembnts.  1  Funnei — Potoder  measures,  to  hold  the  required  charges — 
1  small  mallet — 1  Fuse  plug  reamer. 

The  shells  having  been  properly  cleaned  and  dried,  and  attached  to  the  sabotp, 
pour  in  the  chaiige  of  powder ;  drive  in  the  fuze  plug  with  the  mallet,  until  the 
.top  of  it  is  within  .1  in.  of  the  surface  of  the  shell ;  be  careful  that  the  plug  is 
not  split  in  driving.  Ream  out  the  fuze  hole  in  the  plug,  with  a  careful  steady 
hand;  if  the  hole  is  properly  reamed,  the  fuze  will  project  about  .15,  when 
pressed  in  with  the  thumb.  Stop  up  the  hole  in  the  fuze  plug,  by  inserting  a 
wad  of  dry  tow,  which  should  be  pressed  in  firmly  with  a  round  stick. 


Spherical 

Case 

Shot 

CBARGB. 

8-in. 

42 

32 

24 

18 

12 

6 

Number  of  musket  balls 

Bursting  charge  of  powder,  oz. 
We^ight  of  shot  loaded lbs . 

486 

15 

59.5 

306 
9 
39 

2S?5 
8 
30.13 

175 
6 
22.75 

120 
5 
16.3 

78 

4.5 

11. 

38 
2.5 
5.5 

The  shot  having  been  cleaned  and  strapped  to  the  sabot,  put  in  the  balls.  In 
order  to  get  in  the  whole  number  of  balls,  it  is  sometimes  necessary,  when  ihp 
shell  is  nearly  full,  to  push  the  upper  balls  aside,  with  the  finger,  or  with  a 
stick.  Pour  in  the  charge  of  powder,  shaking  it  down  among  the  balls.  loi^ert 
the  fuze  plug,  rean[i  out  the  hole  and  stop  it  with  tow,  in  the  same  manner  as  Cor 
common  shells. 

Canisters* — Plate  17. 

•/f  canister  far  field  service  consists  of  a  tin  cylinder  attached  to  a  sabot  and 
filed  with  cast  iron  shot.    For  the  dimensions  of  Canister  Shot,  see  Chap.  XL 

Toform  the  cylinder t  the  tin  is  lapped,  from  .3  to  .5  in.  and  soldered.  The 
eylinder  is  fastened  to  the  sabot  with  6  or  8  nails  .5  in.  to  .75  in.  long.    A 
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plate  of  rolled  iron  is  placed  on  the  sabot,  and  the  canister  is  closed  with  a  sheet 
iron  cover;  the  top  of  the  cylinder  is  cut  into  strips  .4  in.  to  .5  in.  long,  and 
turned  down  over  the  cover. 
The  tin  is  .02  in.  to  .025  in.  thick.    (Double  tin.) 


DIMENSIONS   OP   CANISTERS. 


Length  of  tin  for  cylinder,  (developed). . 

Height  of  ditto 

Interior  diameter  of  cylinder 

Diameter  of  plates  /or  bottom  and  cover 

Thickness  of  bottom  plate 

Thickness  of  sheet  iron  cover 

Height  of  finished  canister,  includ^g  sabot 

Number  of  tiers  of  shot 

Number  of  shot  in  each  of  3  lower  tiers. 

Number  of  shot  in  4th  tier. 

Whole  number  of  shot 

Weight  of  finished  canister 


12 


In. 

14.40 
6.65 
4.45 
4.40 
0.25 
0.07 
8. 

4 

7 

6 

27 

Lbs. 
14.8 


In. 

11.5 
5.4 
3.53 
3.48 
0.25 
0.07 
6.75 

4 

7 

6 

27 

Lbs, 
7.32 


FOR  HOWITZERS. 


32 


In. 

20. 
7.1 
6.19 
6.14 
0.25 
0.10 

10.5 

4 

12 
12 

48 

Lbs. 
28.5 


24         12 


In. 

18.3 
6.3 
5.63 
5.58 
0.25 
0.10 
^.55 

4 
12 
12 

48 

Lbs. 
21.25 


In. 

14.4 
5.2 
4.45 
4.40 
0.25 
0.07 
8.75 

4 
12 
12 

48 

Lbs. 
10.8 


A  variation  of  0.05  in.  more  or  less,  is  allowed  in  the  diameter  of  the  iron  bottom. 

The  exterior  diameter  of  each  canister  must  be  verified  with  the  maximum 
shot  gauge  of  the  calibre,  and  the  interior,  with  a  cylinder  of  a  diameter  0.02  in. 
less  than  that  given  in  the  table,  which  should  enter  the  canister,  otherwise  it  is 
rejected. 

Before  filling  the  canister,  dip  the  tin  cylinder  into  a  lacker  of  bees-wax  dis- 
solved in  spirits  of  turpentine,  to  prevent  it  from  rusting.  Coat  the  balls  cmd 
the  plates  with  paint  or  coal  tar. 

Filling  canisters.  Place  the  canister  upright  on  a  bench ;  insert  the  iron 
bottom  and  place  it  flat  on  the  sabot ;  put  in  a  tier  of  balls,  fill  the  interstices 
with  dry  sifted  saw  dust,  pack  it  with  a  pointed  stick  so  that  the  balls ^will  hold 
by  themselves,  and  throw  out  the  loose  saw  dust ;  place  another  tier  of  balls  and 
proceed  in  the  same  manner  until  the  canister  is  filled ;  cover  the  upper  tier  with 
saw  dust ;  put  on  the  cover  and  on  it  place  one  of  the  iron  bottoms  furnished 
with  a  handle,  and  strike  it  with  a  small  mallet  in  order  to  compress  the  saw 
dust ;  then  remove  this  bottom  and  turn  down  the  slit  pieces  of  the  canister  over 
the  cover,  with  a  hammer.  When  the  canister  is  finished,  verify  its  diameter 
with  the  maximum  shot  gauge  of  the  same  calibre. 


AMMUNITION   FOR   FIE;.D    SERVICE. 


257 


Cylinders  and  Caps, 
For  the  greater  security  of  field  ammunition,  the  cartridges  are  covered  with 
paper  cylinders  and  caps.  The  cap  is  drawn  off  at  the  moment  of  loading  the 
piece,  and  in  using  solid  shot  it  may  be  placed  over  the  shot,  to  diminish  the 
windage.  A  cylinder  and  a  cap  are  formed  together  by  folding  the  paper  over  a 
former y  which  allows  a  lap  of  about  0 .  75  inch  for  pasting.  The  requisite  length 
for  the  cylinder  is  cut  off  from  the  smaller  end  ;  the  rest  forms  the  cap,  which  is 
choked  at  the  end  from  which  the  cylinder  is  cut. 


DIMENSIONS. 


12 


FOR  HOWITZERS. 


32        24 


12 


Paper  for  a  cylin-  (  Length,  developed., 
aer  and  a  cap.      (  Height 


HeightofcyHnderlf-i^'f?^;: 


Formers  for  cylin- 
ders and  caps. 


'  Length  (exclusive  of 

handle) 

-  Width  at  upper  end . 

Width  at  lower  end.. 

Thiokness 


Cylindrical   form-  )  j  ^^., 
L  for  choking    JLe^-lt;: 


caps. 


In. 

14.4 
12.5 

5. 

4. 


15. 
6.71 
6.6 
0.15 

10. 
4.3 


In. 

11.6 
11.5 

4. 
3.5 


13. 
5.25 
5.17 
0.15 

10. 
3.3 


In. 

14.^ 
12. 

5. 
5. 


25 


In. 

14.4 
10. 

3.5 
3. 


c 


In. 

11.6 

8. 


The  chokmg  former  should  be  bored  through  the  axis  with  a  ^  inch  hole,  to 
facilitate  drawing  off  the  cap ;  one  end  is  rounded. 

Fixing  Ammunition, 

Implements  and  utensils  :  Barrels  for  powder — 1  funnel — 1  set  of  powder 
nuaswes — 1  straight  edge,  to  strike  the  measures  with — barrels — tubs,  formed  of 
barrels  sawed  in  two,  or  boxes  for  the  cartridge  bags — 2  tarpaulins — 2  benches — 
12  choking  sticks,  6  with  holes  in  them  and  6  slit — 6  knives — 6  handbarrows,  with 
four  legs  and  a  box,  and  tarpaulins  to  cover  them — calibre  gauges,  for  the  car- 
tridge bags  and  for  fixed  ammunition  ;  they  may  be  made  of  wood — 6  stools — 1 
wheelbarrow — 1  mallet — 1  copper  chisel — 1  copper  dr\ft,  or  a  wrench,  to  open  pow- 
der barrels. 

For  dimensions  of  powder  measures,  seepage  235. 

Fixing  shot,  or  spherical  e<fte,  for  field  guns.  The  bags  should  be  filled  in  the 
■mall  magazine  or  filling  i^oom,  and  carried,  after  being  shaken  and  gauged, 
17 
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to  the  finishing  room.  One  of  the  gaugers  takes  a  filled  bag  with  one  hand, 
squeezing  the  ba£^  upon  the  powder ;  he^trikes  with  the  other  hand  on  the  top 
and  bottom  of  the  bag,  twisting  the  mouth  of  the  bag  down  upon  the  powder  at 
the  same  time ;  he  then  tries  it  with  the  small  gauge,  through  which  it  should 
pass  with  not  more  than  0.25  inch  play  ;  should  it  not  do  this,  the  bag  is  emptied 
and  rejected.  These  bags,  filled  and  gauged,  are  placed  upright  in  a  tub  or  box, 
and  carried  by  the  gaugers  into  the  finishing  room,  where  the  men  are  placed  in 
pairs,  sitting  astride  on  a  bench ,  facing  each  other.  One  of  them  opens  a  bag  and 
levels  the  powder,  the  other  inserts  the  sabot  of  a  strapped  shot  square  upon  the 
powder  and  draws  up  the  end  of  the  bag  over  the  shot ;  the  first  man  passes  about 
4  feet  of  twine  through  the  pierced  stick,  and  makes  two  turns  and  a  double 
hitch  with  the  end  at  the  top  of  the  sabot ;  he  makes  a  knot  in  the  end  of  the 
twine,  inserts  it  into  the  sli^  in  the  other  choking  stick,  and  tightens  the  double 
hitch  by  rolling  the  twine  on  the  sticks  and  bearing  upon  the  sabot;  he  then  takei 
out  the  end  of  the  twine  from  the  slit,  ties  it  in  a  hard  knot,  which  he  tightens  witk 
the  assistance  of  the  choking  stick,  and  cuts  the  twine  ofiT  near  the  knot.  The 
second  man  turns  down  the  mouth  of  the  bag  over  the  sabot  and  the  first  makes 
a  similar  tie  in  the  groove ;  he  makes  another  tie  below  the  sabot,  the  twine  being 
lodged  between  it  and  the  powder,  to  prevent  the  latter  from  sifting  in  between 
the  bag  and  the  sabot;  he  then  runs  the  paper  cylinder  over  the  cartridge  and 
sabot,  leaving  about  2  inches  of  the  end  of  the  cartridge  uncovered,  and  he  makes 
a  tie,  similar  to  the  others,  in  the  groove  of  the  sabot.  He  now  holds  the  shot 
in  the  lefl  hand  and  examines  it,  striking  the  sabot  with  the  right  hand,  if  neces- 
sary, to  bring  it  straight ;  if  the  shot  is  properly  fixed,  the  sabot  and  the  bag  will 
be  on  the  same  axis ;  the  seams  should  be  between  two  straps,  and  the  knots 
should  be  neither  on  the  seams  nor  on  the  straps. 

The  assistants  pass  the  cartridges  through  the  large  gauge,  which  is  0.04  inch 
larger  than  the  large  gauge  for  the  shot.  If  the  size  is  correct,  they  put  on  the 
paper  cap,  lay  the  cartridges  on  their  sides  in  the  box  of  the  handbarrow,  and 
carry  them  to  the  magazine.  Those  which  will  not  pass  through  the  gauge  are 
handed  back  to  the  fixers,  who  cut  the  strings  and  put  them  up  anew. 

Canisters  for  field  guns  are  fixed  in  the  same  manner  as  shot,  except  that  the 
first  tie  is  made  in  the  upper  groove  of  the  sabot;  the  cylinder  is  tied  in  the  lower 
groove.    The  caps  must  be  cut  somewhat  shorter  than  those  for  shot  cartridges. 

For  the  If^r.  field  howitzer:  The  shells,  spherical  case,  and  canisters,  are  fixed 
In  the  same  manner  as  the  gun  canisters. 

For  the  mountain  howUzer:  The  sabots  having  but  one  groove,  the  first  tie  is 
onutted,Iand  the  cartridge  is  covered  with  a  cap  only. 
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For  the  S^-pounder  and  24-poundcr  howitzers:  The  cartridge  is  not  attached  to 
the  projectile.  The  cartridge  block  is  inserted  with  the  grooved  end  next  to  the 
powder,  and  a  tie  made  in  the  groove ;  the  mouth  of  the  bag  is  then  turned 
down,  and  another  tie  is  made  between  the  cartridge  block  and  the  powder;  the 
superfluous  part  of  the  bag  is  cut  off,  and  the  cartridge  is  covered  with  its  cy- 
linder and  cap;  as  in  other  cases. 

When  th^  shot  is  attached  to  the  sabot  by  a  single  band  of  canvas,  or  when 
it  is  placed  in  the  sabot  without  any  strap,  the  cartridge  bag  is  drawn  over  it  and 
tied  on  top ;  for  this  purpose,  the  bag  should  have  an  additional  length  of  from 
2^  to  3  inches. 

When  sabots  cannot  be  obtained,  place  upon  the  powder  a  layer  of  tow  about 
0.2  in-  thick,  forming  a  bed  for  the  shot;  tie  the  bag  over  the  shot  and  around 
the  tow ;  the  bag  requires  to  be  1  inch  longer  than  for  strapped  shot. 

Dimensions  and  weights  of  Fixed  Ammunition, 


DIMBNSIONI. 


12 


FOR  HOWITZERS. 


32 


24 


12 


^!.°:?^:^.''.':l'*.^::jS-"  charge 


Height  of  strapped  shot  or  shell 
Height  of  canister  with  sabot 

rShot.. 
Height  of  a  round  of  fixed  I  Shell. . 
ammunition,  with  cap.  1  Spherical  case 

(^  Canister. 


In. 
5. 

4. 

5.02 
8. 
10.4 


In. 
4. 

3.25 

4.13! 
6.75 
8.43 


In. 

7.4 

7.4 

7.14 
10.5 


WEIGHTS. 

Cartridge,  including  car^  (  Large  charge 

tridge  block. (  Small  charge 

Shot,  strapped 

Shell,  strapped  and  charged 

Spherical  case,  strapped  and  charged. . 
Canister  with  sabot 

(Shot ^ 
Shell,  with  small  ch^ge 
Spherical  case 
Cfanister 


9.5 
12.4 

Lbs. 
2.56 
2.06 

12.75 


7.8 
10.3 

Lbs. 
1.3 
1.05' 
6.28 


11.43  5.75 
14.8  7.32 
15.4       7.6 


13.5 
16.91 


6.82 

8.4  I 


Lbs. 
3.8e 
3.1 

24.6 
31. 

28.5 

27.7 
34.1 
31.6 


In. 
5.9 

5.4 

6.58 
9.551 


Lbs. 
2.7 
2.34 

18.8 

23. 

21.25 


In. 
V3.25 

6.42 

8.75 

10. 
K). 
12.3 

Lbs. 

1.05 

9.35 
11.3 
10.8 


21.15  10.5 
25.34  12.5 
23.6     11.85 
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Packing  Field  Ammunition, 


Fttdsvug  boxes  for  field  ammunition  are  made  of  well  seasoned  stuff,  (generally 
Yhite  pineO  1.25  in.  thick,  doTctailed  at  the  comers.  The  top  of  the  box  is 
iaatened  with  six  2  in.  screws;  the  box  has  two  handles  of  IJ  in.  rope,  attached 
to  biackets  at  the  ends. 

The  boxes  are  painted  olive  color  on  the  outside,  and.  the  kind  of  ammunition 
is  Dvarked  on  both  ends,  in  large  white  letters.  The  place  and  date  of  fabrication 
ut  marked  on  the  inside  of  the  cover. 

Dimensions  and  Weights  of  Packing  Boxes, 


^    00 

152 

INTERIOR  D1MEJISI0N8. 

Weight. 

Length. 

Width. 

Depth. 

1  Empty. 

Packed. 

For  Guns. 

I  Shot 

8 
8 
8 

14 
14 
14 

4 
4 
'4 

6 
6 
6 

12 
12 
12 

In. 

17.5 
17.5 
18.4 

24. 
24. 
25.5 

12.75 
12.75 
12.75 

17.25 
17.25 
17.25 

27.5 
27.5 
27.5 

In. 

10.5 

9.5 

12.5 

8.75 
8.25 
10.5 

12.75 
12.75 
12.75 

11.5 
11.5 
11.5 

9.25 
9.25 
9.25 

In. 

9.5 
9.5 
9.5 

7.75 
7.75 
7.75 

12. 
12. 
15.5 

11.5 
11.5 
14.75 

10.5 
10.5 
12.5 

Lbs. 

23 
22 
24 

25 
24 
26 

23 
23 
25 

25 
25 
26 

30 
30 
31 

Lbs. 

148 
132 
161 

133 
118 
146 

136 
162 
158 

16i 
180 
170 

160 
183 
177 

12-PDR.  <  Spherical  case. 
(  Canister 

f  Shot 

6-pDR.  <  Spherical  case, 
i;  Canister 

For  Howitzers. 

(Shells 

32-PDR.  <  Spherical  case . 
(  Canister 

(Shells.... 

24-PDR.  <  Spherical  case. 
1  Canister 

(Shells 

12-PDR.  <  Spherical  case. 
(  Canister 

The  above  weights  are  those  of  white  pine  boxes. 
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Contents  of  each  packing  box  for  Field  Ammunition, 


KIND  OF  AMMUNITION. 


KIND   OF   AMMUNITION. 


HOWITZERS. 


=*    ^ 


SHOT. 

Shot  fixed 

Priming  tubes 

Portfires 

Slow  match yd 

SPHERICAL   CASE. 

Shot  fixed 

Priming  tubes 

Portfires .'. 

Slow  match ydi 

(black,  2  sec. 
red,  3  sec. 
green,  4  sec. 
yellow,  5  sec. 

CANISTER. 

Canisters  fixed 

Priming  tubes 

Portfires 

Slow  match........  ydi 


8 

5 

1 

1.5 


8 

5 

1 

1.5 

3 

8 
3 
3 


8 

5 

1 

1.5 


14 
5 

) 
1.5 


14 
5 

1 
1.5 

7 
14 

7 


14 
5 

1 
1.5 


Shells  fixed 

Shells  strapped 

Cartridges,  J-^trp 

Priming  tubes 

Portfires 

Slow  match. yds 

(black,  2  sec. . . . 
red,  3  sec... 
green,  4  sec... 
yellow,  5  sec. . . . 

SPHERICAL   CASE. 

Shot  fixed 

Shot  strapped 

Cartridges,  small  charge. 

Priming  tubes 

Portfires 

Slow  match yds 

r  black,    2  sec... 

J  red,        3  sec  . . , 


4 
4 
1 
3 
1 
1.5 
2 
4 
2 

2 


Fuzes 


I  green,    4  sec... 
[yellow,  5  sec... 


4 
4 
3 
1 
1.5 
2 
4 
2 
2 


CANISTER. 


Canisters  fixed 

Canisters  with  sabots. . . . 
Cartridges,  small  charge. . 

Priming  tubes 

Portfires 

Slow  match yds 


4 
4 
3 

1 
1.5 


6 
6 
1 
3 
1 
1.5 
2 
6 
2 
2 


6 
6 
3 
1 
1.5 
2 
6 
2 
2 


6 
6 
3 
1 
1.5 


12 


5 

1 

1.5 

6 

12 

6 


12 


5 
1 
1.5 
6 
12 
6 


12 


5 
1 

1.5 


Manner  of  packing  Ammunition  Boxes, 

For  Guns.  Shoi^  spherical  case  and  canisterSy  Jixed :  Laid  in  two  tiers  across 
the|box,  the  shot  or  canisters  alternating  with  the  cartridges  at  each  side.  The 
shot  or  canisters  of  the  upper  tier  rest  on  those  of  the  lower,  and  not  on  the 
cartridges. 
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For  32-pdr.  and  24-pdr.  Howitzers.  Shelh  and  spherical  east  shot :  Placed 
upright,  the  balls  down,  resting  on  strips  of  wood  about  .25  in.  thick,  placed 
lengthwise  of  the  box  and  nailed  to  the  bottom,  so  as  to  prevent  the  fuze  plugs 
from  bearing  on  the  bottom  of  the  box.  The  balls  are  held  down  by  small 
strips  of  wood  tacked  with  sprigs  to  the  sides  of  the  box,  over  the  sabots.  The 
cartridges  are  laid  on  top  of  the  sabots. 

Canisters  are  packed  in  the  same  manner,  omitting  the  strips  of  wood  in  the 
bottom  of  the  box.  , 

For  12-pdr.  field  and  mountain  Howitzers.  Shells  and  spherical  ease  sholy 
fixed:  Placed  upright,  the  balls  down,  resting  on  strips  of  wood,  as  for  the 
other  howitzers. 

Canisters  are  packed  in  the  same  manner,  resting  on  the  bottom  of  the  box. 

In  all  the  boxes,  the  small  stores  are  placed  in  the  vacant  spaces  on  top  of  the 
ammunition. 

The  fuzes  of  each  color  are  put  up  in  a  bundle,  wrapped  in  water-proof  pa- 
per of  corresponding  color,  and  marked  with  ttie  time  of  burning.  All  the  fuzes 
for  a  box  are  ffiU  in  one  parcel,  wrapped  with  water-proof  paper,  and  marked: 
Fuzes. 

A  layer  of  tow  is  placed  in  the  bottom  of  each  box,  and  the  whole  contents 
are  well  packed  in  tow,  filling  the  box  so  as  to  be  pressed  down  by  the  cover. 
About  3  lbs.  of  tow  are  required  for  a  box. 
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Ca7'tridges. 

The  ordinary  service  charge  of  powder  for  heavy  guns  is  one-fourth  the 
weight  of  the  shot ;  but  the  charge  varies  according  to  circumstances,  from  one- 
third  the  weight  of  the  shot,  (for  a  breaching  battery,)  to  one-sixth  of  that 
weight,  for  firing  double  shot  or  hot  shot,  and  still  less,  for  ricochet  firing.  The 
charges  for  mortars  and  howitzers  vary  according  to  the  required  range. 

Cartridge  bags  for  siege  and  garrison  service  are  usually  made  of  woollen  stuff. 
These  are  cut  in  two  pieces,  in  the  form  of  a  rectangle  with  semicircular  ends, 
which  are  sewed  together  to  form  the  bag,  as  described  in  making  bags  for 
field  service.    See  page  250,  for  the  manner  of  making  and  preserving  them. 
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Dimensions  of  Cartridge  Bags. 


OUN8. 

COLDMBI-  1 
AD8        ' 

HOWITZERS. 

i 
4 

i 

1 

i 

1 

a 

o 

20. 

In. 

8. 
12. 
7.5 

0.63 
12.7 

11.7 
24. 

14. 

36 

B    ! 

s  1 

12.     1 

In. 

6.4 
11. 
6. 

0.98; 
10.35 

9.35 
20. 
12.5 

30 

15 

4. 

In. 

462 

8 

4.2 

2. 

7.6 

6.6 
14. 
9. 

14 

Sea  coast 

10  in|  8.in. 

Charge  of  powder           -    pounds 

Diameter  of  chamber     - 
Length  of  chamber        ... 
Diameter  of  caitridge     .       .       - 
Length  of  1  lb.  of  puwder  in  a  car- 

WidUi  of  cutting  stamp 

Width  of  sewing  stamp,  and  of 

the  finished  bag 
Whole  length  of  bag,  cm 
Length  of  cartridge  filled 

Quantity  5  4  stufit  for  1 00  bags,  yds. 

10.5 

In. 

7. 

6. 

0.98 
10.35 

9.35 

18. 
11. 

30 

8. 
In. 

6.4 

- 
5.5 

1.16 
9.55 

8.55 
18. 
10.5 

27 

8. 
In. 
5.SJ 
5. 

1.45 

8.75 

7.75 
18. 
12. 

25 

6. 

In. 

5.3 

4.6 

1.75 
8.15 

7.15 

II: 

23 

4. 

In. 

4.62 
- 
4.2 

2-    1 
7.6 

6.6 
14. 
9. 

14 

12.      8. 

In.     In. 

7.       6.4 
9.5     7.5 
6.5    6. 

0.83  0.98 
11.1510.35 

10.15  9.35 
18.    Il5. 
11.       9. 

31      30 

Paper  bags.  Cartridge  bags  for  heavy  ordnance  may  be  made  entirely  of 
paper.  The  bottom  is  circular ;  one  end  of  the  paper  forming  the  cylinder  is 
cut  into  slips  about  I  in.  long  which  are  pasted  over  the  paper  bottom,  on  a 
cylindrical  former. 

The  dimensions  of  the  formers  and  of  the  paper  are  easily  obtained  from  the 
foregoing  table.  The  formers  must  be  bored  through  the  itxis,  to  facilitate 
drawing  off  the  bag. 

When  a  paper  bag  is  filled,  the  open  end  is  folded  down  about  I  in.  wide,  and 
this  fold  is  rolled  on  itself  down  to  the  powder,  and  the  part  which  projects  be- 
yond the  cylinder  is  turned  in  on  the  top  of  it. 

These  bags  are  apt  to  leave  paper  burning  in  the  gun,  for  which  reason  those 
made  of  woollen  stuff  are  preferable. 

For  columbiads  and  sea-coast  howitzers,  the  cartridge  should  always  occupy  the 
Whole  length  of  the  chamber ;  for  this  p  jrpose,  in  firing  with  reduced  charges, 
a  cartridge  block  is  placed  in  the  bag,  over  the  powder.  The  length  of  this  block 
for  any  charge  is  easily  deduced  from  the  length  occupied  by  1  lb.  of  powder,  as 
given  in  the  above  table. 

For  mortars,  cartridge  bags  may  be  made  in  the  same  manner  as  for  guns, 
their  dimensions  corresponding  to  those  of  the  chamber  of  the  mortar.  But  as 
the  charge  is  generally  poured  loose  into  the  chamber,  the  bag  being  used  only 
for  carrying  it  to  the  mortar,  a  gun  cartridge  bag  of  any  convenient  size  may  be 
used  for  mortar  service. 
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For  firing  hot  shot,  cartridge  bags  are  made  double,  by  patting  one  bag  within 
another ;  care  must  be  taken  that  the  bags  are  free  from  holes. 

For  ricochet  firing  or  other  occasions  when  very  small  charges  are  required,  a 
cartridge  bag  for  a  piece  of  an  inferior  calibre  may  be  used.  Or  else,  after  the 
charge  is  poured  into  the  bag,  place  on  it  another  bag  filled  with  hay,  pressing 
it  with  the  hands  to  reduce  the  diameter;  after  having  shaken  this  bag  down  and 
rolled  and  flattened  the  empty  part  of  the  two  bags,  tie  them  with  woollen  yarn, 
like  a  bundle  of  musket  cartridges,  placing  the  knot  on  top. 

For  proving  ordnanctj  cartridge  bags  are  made  of  woollen  stufif  for  small  cali- 
bres, and  of  paper  for  heavy  ordnance.  They  should  be  of  the  full  diameter  of 
the  bore  or  chamber. 

Strapping  Shells, 
Sabots  for  shells  for  heavy  guns,  howitzers  and  columbiads,  are  made  of  plank. 


DIMENSIONS  or  SABOTS. 

8IB0B  AND  OARRI80N  G0N8. 

HorxrEiij,— — 

42 

33    1    24 

1 

18 

12 

lO-in. 

8-in.     10-in. 

j; 

8h». 

Whole  height 

Greatest  diameter  -    -    -     ) 

Diameter  at  boliom    -    -     > 

Cavity  for  (  Depth  -    -    -    - 

the  ball  I  Radius  of  curv. 

a*.  »-  5  Width   -    -    -    - 
S''*^"- 1  Length  -    -    .    - 

In. 
2. 

6.58 

1. 
3.42 

0.65 
21. 

In. 

1.5 

6. 

0.75 
3.12 

0.6 
19. 

hj. 

1.5 

5.43 

0.75 
2.84 

0.55 
17.5 

In. 

1.5 

4.92 

0.75 
2.58 

0.5 
16. 

In. 

1.5 

4.35 1 

2.'26 

0.45 
14. 

In. 

2. 

7.75 

6.75 

1. 

4.93 

1. 
29. 

I- 

6.79 
6.15 
1. 
3.93 

0.75 
23.5 

In. 

2. 

8.41 
7.75 
1. 
4.93 

1.    , 
29. 

In. 

2. 

6.79 

6.15 

1. 

3.93 

0.75 
2a5 

One  of  the  straps  has  a  slit  in  the  middle  for  the  other  strap  to  pass  through. 
Two  rings,  or  loops  of  tin,  0.38  inch  diameter,  are  soldered  securely  to  the  slit 
■trap  of  the  howitzer  and  columbiad  shells,  for  the  purpose  of  attaching  a  han- 
dle made  of  cord  0.15  inch  t(r0.2.5  inch  thick. 

The  shells  are  placed  in  the  sabot,  and  the  straps  put  on  in  such  a  manner 
that  the  fuze  hole  may  fall  in  one  of  the  angles,  between  two  straps,  and  that  the 
axis  of  the  fuze  hole  may  stand  at  an  angle  of  about  450ivith  that  of  the  sabot. 
The  eyes  of  the  shell  should  not  be  covered  by  the  straps.  The  straps  are  fast- 
ened at  each  end  with  2  nails  in  the  side,  and  2  in  the  bottom  of  the  sabot. 

In  loading  the  piece,  care  must  be  taken  to  place  the  fuze  hole  in  the  upper  part 
of  the  bore. 
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Canisters, 

A  canisttr  for  a  siege  and  garrison  gun^  is  made  by  turning  one  end  of  the  tin 
cylinder  over  the  iron  bottom,  from  0.25  in.  to  0.38  in.  wide,  according  to  the 
calibre  ;  the  other  end  is  cut  into  strips  0.5  in.  long,  to  turn  down  on  the  cover 
when  the  canister  is  filled.  The  cover  for  these  canisters  is  of  sheet  iron  .1  in. 
thick;  it  has  a  handle  3.75  in.  long  by  l.751n.  wide,  made  of  iron  wire  No.  9, 
fastened  to  the  cover  by  a  strap  of  sheet  iron,  2  in.  long  1 .75  in.  wide,  secured 
by  two  rivets  0.15  in.  thick.    The  bottom  plate  is  of  cast  iron,  0.5  in.  thick. 

For  dimensions  of  Canister  Shot^  see  Chap.  II. 

Canisters  for  8-inch  siege  and  sea-coast  howitzers,  are  attached  to  sabots,  of  the 
following  dimensions: 


8-INCH  CANISTER  SABOTS. 


Whole  heig:ht 

Greatest  diameter 

Diameter  at  the  bottom 

Diameter  of  cylinder  for  the  tin. 
Height  of  do • 


*  Bottom  hemi- 
spherical. 


Dimensions  and  weights  of  Canisters, 


DIMENSIONS. 

FOR  8-IN. 
FOR  SIEGE  AND  GARRISON  GUNS.  '    „^„,Jl*" 

1    HOWITZERS. 

42 

32 

24 

18 

12 

Siege. 

S.coast 

Length  of  tin  for  cylinder,  de- 
veioDed ••« 

In. 

21.5 
9.6 
6.78 
6.73 

8.7 

4 

7 
'   6 

27 

48. 

In. 

20. 
9. 

6.19 
6.14 

8.1 

4 

7 

6 

27 

37. 

In. 

18.3 
8.25 
5.63 
5.58 
7.35 

4 

7 

6 

27 

29. 

In. 

16.7 
7.7 
5,12 
5.07 
6.8 

4 

7 

6 

27 

23. 

In. 

14.4 
6.75 
4.47 
4.4. 

4 

7 

6 

27 

15. 

In. 

25.1 
8.6 

!     7.8 
j     7.75 
12.03 

4 

12 
12 

48 

53.5 

In. 

25.1 
8.6 
7.8 
7.75 

12.35 

4 

12, 
12 

48 

54.5 

Height  of            ditto 

Interior  diameter  of  cylinder. . . 

Diameter  of  plates 

Height  of  finished  canister 

Number  of  tiers  of  shot 

Number  of  shot  in  each  of  the 
3  lower  tiers..  •••.  •••«..... 

Number  of  shot  in  4th  tier. . . . 
Whole  number  of  shot 

Weight,  finished  canister,  Lbs. 
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Grape. 

For  the  dimensions  of  Gra^  Shot,  see  Chapter  II. 

A  STAND  OF  GRAPE  consists  of  9  shot,  put  together  by  means  of  2  cast  irm 
flates,  2  rings  and  1  pin  and  nit/.— See  Plate  17. 


DmKNSlONS. 


8-in. 


,i„. 

Diameter  of  plates 7.85 

Thickness  of  plates '  0.6 

Interior  diameter  of  rings 6.55 

Diameter  of  round  iron  forrmgsand  pin..!  0.6 

Length  of  pin,  including  tapped  part '14.7 

Height  of  stand,  between  the  outsides  of 
the  plates 9.85 

WEIGHTS.  Lbs. 

Plates 13.6 

Pin,  nut,  and  rings \  4.75 

Stand,  complete ; ,74.5 


42 


32       24 


In. 

6.83 
0.6  ! 
5.73' 
0.5  I 
9.25 


In.      In. 

6.24  5.68 
0.5     0.5 
5.16  4.75 

0.5  I  0.38 
8.7!  7 


8.75  8.2     7.5 


Lbs. ;  Lbs. 
10.2  J  8. 
2.8     2.5 
51.2539.75 


Lbs. 

6.75 

1.81 

30.61 


18 

12 

In. 

In. 

5.17 
0.4 
4.26 
0.38 

7.18 

4.52 

0.4 

3.8 

0.32 

6.12 

6.8 

5.8 

Lbs. 

Lbs. 

4.56 

1.12 

22.15 

3.44 

0.69 

14.84 

The  square  of  the  nut  is  2  diameters  of  the  pin;  its  thickness,  1  diameter. 
The  head  of  the  pin  is  countersunk  flush  with  the  bottom  of  the  lower  plate, 
which  has  a  slot  to  prevent  the  pin  from  turning  when  the  nut  is  screwed  on. 
Each  plate  has  on  the  inside  3  beds  for  the  shot,  of  a  depth  equal  to  half  the 
thickness  of  the  plate;  they  are  made  in  the  form  of  a  spherical  segment,  the 
curvature  of  which  is  the  same  as  that  of  the  shot ;  their  centres  are  on  equi- 
distant radii,  midway  between  the  edge  of  the  pin  hole  and  that  of  the  plate.  In 
the  upper  plate  are  2  holes  0.25  in.  diameter,  placed  opposite  to  each  other  at 
0.5  in.  from  the  edge  of  the  plate,  to  receive  a  rope  handle. 

For  the  B-inch  sea-coast  howitzer,  the  stand  of  grape  must  be  attached  to  a  conical 
sabot.  The  sabot  is  4.25  in.  long,  7 .85  in.  diameter  at  the  large  end,  and  6.4  in. 
at  the  small  end.  The  sabot  may  be  fastened  to  the  lower  plate  with  screws, 
or  the  pin  may  be  made  long  enough  to  pass  through  it ;  or  else  the  sabot  may 
be  inserted  into  the  piece  separately  from  the  stand  of  grape. 
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Filling  Shells  for  Mortars, 


CHARGES  FOR  MORTAR  SHELLS. 


(  of  the  shell  filled  with  powder 

Charge. .  <  to  burst  the  shell 

( to  blow  out  the  fuze 

C  Cannon  powder 

Ordinary  service  charge.  <  Incendiary  match,    or 
(     other  composition  . . 


13-in. 

10- 

n. 

8-in. 

Lbs.   oz. 

Lbs. 

oz. 

Lbs.   oz. 

11 
6 
0      6 

5 
2 

0 

5 

2      9 

1 
0      4 

7 

3 

1      12 

0      8 

0 

6 

0      6 

1  Man  to  fill,  1  helper. 

Materials.  Cannon  powder — incendiary  match — pieces  of  fire  stone  3  in» 
long,  or  other  incendiary  composition — loaded  fuzes — tow. 

Implements  and  utensils.  1  pair  of  shell  hooks — 1  handspike — 2  hand  ham- 
mers— 2  scrapers f  (pieces  of  sword  blade) — 2  t(njD  hooks — Q  pairs  of  pincers — rags 
— 1  chisel  and  1  mallet^  to  clean  the  shells  and  break  up  any  hard  substance  that 
may  be  found  in  the  interior — 2  searchers,  for  sounding  cavities — shell  gauges — 
1  grate  J  to  dry  the  shells  on — 1  fuze  saw — 1  gimlet — a  ring  of  rope,  or  a  hollow 
block — I  funnel — powder  measures — 1  tub,  or  vessel  for  powder — 2  baskets^  for  the 
composition  and  fuzes — irasp — i  fuze  setter,  and  1  mallet. 

To  CHARGE  A  SHELL.  Clean  the  shell  inside  and  out;  gauge  it;  see  that  it 
has  no  holes  or  fissures  deep  enough  to  cause  its  rejection ;  that  the  fuze  hole  id 
well  reamed,  and  that  there  are  no  flaws  around  it  on  the  inside;  if  the  shell  is 
wet,  heat  it  slightly  and  let  it  cool  slowly. 

Cut  the  fiize  to  the  proper  length,  according  to  the  range,  by  resting  it  in  a 
groove  made  in  the  block,  the  saw  running  in  a  cut  made  for  it ;  or  bore  the  fuze 
through  with  a  gimlet,  perpendicularly  to  the  axis,  at  the  proper  length. 

Place  the  shell  on  the  block  or  ring  of  rope ;  pour  in  the  powder  and  intro- 
duce the  incendiary  composition ;  try  the  fuze,  which  should  enter  I  of  its 
length ;  cover  the  head  of  the  fuze  with  tow,  and  drive  it  with  the  fuze  setter 
and  mallet,  so  that  the  head  of  the  fuze  shall  project  not  more  than  0.2  in. 
to  0.4  in. 

Shells  are  generally  filled  and  the  fuzes  driven  in  the  battery  magazines,  as 
they  are  required. 
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Charges  for  Shells  for  Columbiads  and  heavy  Guns. 


COLD  MBI  ADS. 


CBA.RGE  OP  POWDER. 


10-in.       8-in, 


To  fill  the  shell 

To  burst  the  shell 

To  blow  out  the  fuze  plug  - 

For  ordinary  service   - 


Lbs.  oz. 

3  4 

1  6 

0  10 

3  0 


Lbs.  oz. 


auNs.                               j 

43 

32 

24 

18      j      12 

Lbs.  oz. 

1        8 
0      12 

0  6 

1  4 

Lbs.  oz. 

1       5 
0      11 

0  2 

1  0 

Lbs.  oz. 

1       0 
0       8 
0       2 
0      12 

Lbs.  oz.Lbs.  oz. 

0      11  1  0       8 
0        7  1  0       5 
0        Iji  0       1 
0      10  j  0       7 

Theses  for  these  shells  are  made  with  paper  cases,  and  are  inserted  at  the 
time  of  loading  the  piece. 

The/i*««  p2t4g3  are  made  of  wood,  or  of  brass,  driven  or  screwed  into  the  fuze 
hole ;  they  are  covered  with  a  cap  of  peculiar  construction  which  contains  the 
priming  of  the  fuze.  The  size  of  the  plug  is  indicated  by  that  of  the  fuze  hole 
in  the  shell. 

The  bursting  charge  is  poured  into  the  shell  through  the  hole  in  the  fuze  plug. 


Wads, 

Wads  for  proving  cannon  are  made  of  junk. 

Implements.  1  voad  moxHd  with  two  holes  for  each  calibre ;  made  of  cast 
iron  cylinders  set  in  oak,  or  of  two  strong  pieces  of  oak  strapped  with  iron  and 
joined  by  a  hinge — 1  drxfl  for  ditto — 1  maul 


DIMENSIONS  or  MOULDS. 

10  in. 

8  in. 

42 

32 

24 

18 

12 

6 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

Di«ne.er  Of  moulds,  |^«„1J,h»^e        ■_ 

Thickness  of  upper  block     - 
Thickness  of  lower  block     - 
Width  of  blocks           .... 
Diameter  of  cylindrical  drift 
Height  of          da           do. 

9.75 

9.4 
10. 

5. 
17. 

8.5 
24. 

7.8 

7.5 

8. 

4. 
15. 

7.3 
24. 

6.8 

6.5 

7. 

4. 
13. 

C.2 
24. 

6.2 
5.9 
6.4 
4. 

12. 
5.6 

24. 

5.65 
5.3 
5.8 
4. 

11.5 
5. 

24. 

5.12 
4.8 
5.3 
4. 

11. 
4.5 

24. 

4.48 
4.1 
4.6 
4. 

10. 
3.8 

24. 

3.55 
3.2 
3.7 
4. 
9. 
2.9 
24. 

Making  wads.  The  junk,  after  having  been  picked,  is  compressed  by  being 
beaten  in  the  smaller  mould  until  it  assumes  the  requisite  dimensions;  it  is  then 
taken  out,  by  raising  the  upper  part  of  the  mould,  and  closely  wrapped  with 
rope  yarn  passed  over  it  in  the  direction  of  the  axis  of  the  cylinder  and  fastened 
by  a  few  turns  round  the  middle  of  the  wad ;  after  which  it  is  placed  in  the  large 


SLOW    MATCH. 


2m 


mould  and  again  beaten  with  the  maul  and  drift;  the  diameter  of  the  wad  when 
finished  is  verified  with  a  wooden  gauge  corresponding  to  the  large  gauge  of 
the  shot. 


DIIIENSIONS  JlNJD  WEIGHTS 
or  WADS. 

10-in. 

8-in. 

42 

32 

24 

18 

12 

6 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In 

Diameter  and  height  of  wad 

9.75 

7.8 

6.8 

6.2 

5.65 

5.1 

4.4 

3.5 

Lbs.  oz. 

Lbs.  oz. 

Lbs.  oz. 

LbK.  oz. 

Lb8.GZ. 

Lbs.  oz. 

Lbs.  oz. 

Lbs.  oz. 

Weight  of  wad 
Quantity  of  iunlc  required 
for  100  wads         -       - 

16  8 
1650 

8    8 
850 

5U0 
662 

4    6 
437 

3 
300 

2    6 
237 

1    8 
150 

Q  13 

87 

An-addition  of  3  per  cent,  to  the  quantity  required  may  be  allowed  for  wa*jt|e, 
tar,  &c. 

Wads  for  firing  hot  shot^  and  for  other  like  purposes,  may  be  made  of  ktfy 
wrapped  with  rope  yarn  ;  they  are  fabricated  in  the  same  manner  as  junk  wads. 

Ring  wads  (or  grommets,  as  they  are  called  in  the  naval  service,)  have  been 
found  very  serviceable  in  increasing  the  Accuracy  of  fire,  and  they  are  to  be  pre- 
ferred where  the  object  of  a  wad  is  merely  to  retain  the  ball  in  its  place.  They 
consist  of  a  ring  of  rope  yarn,  about  0.7  in.  thick,  with  two  pieces  of  strong 
twine  tied  across  it,  at  right  angles  with  each  other.  The  size  of  the  ring  is  the 
full  diameter  of  the  bore,  in  order  that  it  may  fit  tight.  These  wads  may  be  at- 
tached with  twine  to  the  straps,  or  to  the  balls;  or,  they  may  be  inserted,  likie 
other  wads,  after  the  ball. 

MILITARY  FIREWORKS. 
Sltnfi  Match. 

Preparation.  Slow  match  is  made  of  hemp,  flax,  or  cotton  rope,  about 
0.6  in.  diameter,  made  with  3  strands,  slightly  twisted.  Cotton  rope  well  t.wisted 
forms  a  good  match  without  any  preparation. 

To  prepare  hemp  or  flax  rope :  boil  it  10  minutes  in  water  holding  in  solutipn 
l-20th  of  its  weight  of  sugar  of  lead,  or  let  it  remain  in  the  cold  solution  until  It 
is  thoroughly  saturated — run  it  through  the  hands,  to  take  the  water  from  it — 
twist  it  hard  by  attaching  one  end  to  the  hook  of  a  twisting  winch,  ^d  putting 
a  stick  in  a  loop  at  a  convenient  distance  for  twisting— smooth  it  by  i;iibbi|)g  it 
smartly  with  coarse  mats,  hair  cloth,  or  cutdngs  of  buff  leather,  cQnomeQcing  at 
the  winch  and  rubbing  always  in  the  same  direction,  until  the  diameter  of  this 
rope  is  reduced  0.1  in.  and  until  the  tension  and  hardness  are  even — stjretch.jt 
on  poles  or  on  a  fence  to  dry,  and  put  it  up  in  neat  coils  of  @5  yards  emh. 
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100  yards  of  rope  require  2.5  lbs.  of  sugar  of  lead. 

Match  thus  prepared  burns  4  inches  in  an  hour.  Cotton  match  bums  4^ 
inches  in  an  hour. 

If  sugar  of  lead  cannot  be  procured,  the  rope  may  be  simply  leached.  For  this 
purpose,  it  is  put  into  a  leach-tub,  and  steeped  in  pure  water  for  12  hours— this 
water  is  then  drawn  off  and  replaced  by  ley  prepared  in  a  boiler  with  a  quantity 
of  ashes  equal  to  half  the  weight  of  the  rope,  to  which  5  per  cent,  of  quick  lime 
is  added — this  ley,  with  the  ashes,  is  put,  after  being  warmed,  into  the  hopper 
of  the  tub,  and  when  it  has  run  through  and  remained  some  time  in  the  tub,  it 
is  drawn  off,  heated  again,  and  poured  back  on^  the  ashes.  This  operation  is 
several  times  repeated  in  the  course  of  24  hours,  which  is  the  time  required  for 
the  rope  to  be  well  leached.  AAer  being  taken  out  and  twisted  with  sticks,  it  is 
steeped  for  5  minutes  in  hot  water,  being  stirred  at  the  same  time,  and  the 
operation  is  finished  as  before.  Match  prepared  in  this  manner  burns  5  inches 
in  an  hour. 

By  treating  bad  match  or  old  rope  with  sugar  of  lead,  very  good  match  may 
be  made. 

Slow  match  weighs  from  3  to  5  oz.  to  the  yard. 

Packing.  Slow  match  is  packed  in  tight  casks  or  boxes.  A  cask  40  in.  high, 
^  in.  diameter  (weighing  60  lbs.)  contains  150  lbs.  of  match. 

Dimensions  of  a  box  to  hold  200  lbs.  hemp  or  220  lbs.  cotton  match ;  44  in. 
long,  28  in.  wide,  18  in.  deep — weight  87  lbs. — It  is  made  of  boards  1  in.  thick, 
ends  1^  in. — It  has  corner  pieces  of  hard  wood  2.25  in.  square.  The  casks  and 
boxes  should  be  marked  with  the  kind  and  quantity  of  match,  place  and  date  of 
fabrication. 

Quick  Match, 

Take  cotton  yam,  such  as  is  used  for  candle  wick,  of  such  a  size  (generally 
4  Btrands)  that  when  doubled  and  twisted  in  the  fingers,  it  may  be  0.07  in.  in 
diameter;  wind  it  into  a  loose  ball  of  convenient  size,  (say  1  lb.,  which  will 
measure  1,000  yards,)  and  steep  it  in  gummed  brandy  or  whiskey,  until  the  cot- 
ton is  thoroughly  soaked.  In  a  wooden  bowl  or  copper  pan,  put  a  layer  about 
I  in.  deep,  of  paste  made  of  mealed  powder  and  gummed  spirits,  of  the  consist- 
ency of  fiour  paste ;  on  this,  spread  a  coil  of  the  cotton  by  unrolling  the  ball  and 
distributing  it  equally  on  the  surface  of  the  paste  until  there  are  5  or  6  yarns  over 
one  another — ^put  another  layer  of  the  paste,  and  proceed  in  this  manner  until 
the  bowl  is  full,  taking  care  not  to  entangle  the  strands ;  the  last  layer  of  paste 
•hould  be  a  little  deeper  than  the  others.    After  the  cotton  has  been  3  or  4  hours 
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in  the  bowl,  wind  it  on  a  reel,  making  it  pass  through  a  funnel  filled  with  the 
paste,  and  taking  care  that  the  several  turns  of  yarn  do  not  touch  each  other. 
Before  it  is  dry,  dredge  it  with  mealed  powder;  let  it  dry  slowly,  then  cut  it  off 
from  the  reel  and  put  it  in  bundles.  The  gum  should  be  first  dissolved  in  the 
smallest  possible  quantity  of  hot  water  or  vinegar,  and  afterwards  mixed  with 
spirits. 

Match  thus  prepared  should  be  hard  and  stiff,  and  the  composition  should 
hold  firmly  on  ;  1  yard  burns,  in  the  open  air,  13  seconds. 

1,000  yards  of  quick  match  require  1  lb.  of  cotton  yarn,  8  lbs.  of  mealed  pow- 
der, 1|  gallons  of  spirits,  and  2|  oz.  of  gum  arabic.     Weight  when  dried,  9  lbs. 
By  using  vinegary  a  match  is  made  which  burns  less  rapidly  in  the  proportion 
of  4  to  5 ;  and  with  pure  water,  in  the  ratio  of  4  to  6.    Alcohol  makes  a  quicker 
match,  but  it  cannot  be  gummed,  and  the  composition  does  not  stick. 

A  slow  kind  of  match  is  made  by  adding  sulphur  to  the  mealed  powder;  with 
one-sixth  of  sulphur,  1  yard  of  match  burns  22  seconds;  with  one-fifth,  33 
seconds ;  with  one-third,  53  seconds ;  with  one-half,  162  seconds. 

Cluick  match  enclosed  in  tubes  burns  more  rapidly  than  in  the  open  air,  and 
more  so  in  proportion  as  the  tubes  are  smaller.  To  communicate  fire  very  ra- 
pidly, it  is  enclosed  in  paper  tubes  called  leaders. 

Priming  Tubes. 

In. 
Dimensions  of  (vies.—- Length 3.25 


Exterior  dia«.j;;{'^P-;;;;.;;::;:-.;;;;;  0.17 

top 0.12 

bottom 0.09 


Interior diam...  J ^{V>P 0.12 

Exterior  diam.  (  at  top 0.75 

of  cup  (  at  bottom 0.70 

n«r>ti,  «f  ^.i«     S  exterior 0.25 

Depth  of  cup     {interior 0.21 

Weight  of  1000  tubes,  empty — 15  lbs. 

Metal  for  tubes — 50  lbs.  Banca  tin         ) 

50  lbs.  Lead  V  for  6,000  tubes. 

li  lbs.  Antimony        ) 

Making  tubes.  The  metal  is  melted  in  an  iron  pan,  placed  in  the  oven  of  a 
stove,  and  the  moulds  are  kept  heated,  at  the  same  time,  so  that  their  tempera- 
ture may  be  high  enough  to  scorch  dry  shavings.  During  the  casting,  the 
moulds  should  be  smoked  occasionally  with  rosin,  or  pine  knots,  to  prevent  the 
tubes  from  sticking.    Six  moulds  should  be  used  in'casting,  and  they  should 
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not  be  cooled  by  wetting  them.    When  not  in  use,  the  moulds  must  be  kept 
well  oiled  and  free  from  rust. 

The  tubes  are  drawn  from  the  moulds  by  means  of  a  lever  fixed  into  the  work 
bench ;  when  the  spindle  withdraws,  leaving  the  tube  in  the  mould,  a  small 
•crew  is  inserted  into  the  tube,  which,  by  being  gently  tapped  with  a  hammer, 
loosens  the  tube  and  withdraws  it. 

Anothtr  method  qf  making  tubesj  now  generally  practised,  is  to  cut  the  metal 
into  small  discs,  each  of  which  is  formed  into  a  tube  by  being  pressed  through 
a  die. 

Tubes  are  c^pped  by  running  them  through  a  groove,  over  which  a  plane  is 
passed,  turning  in  the  edges  of  the  cup. 

CiURGiNG.  Tubes  are  filled  with  mealed  powder  made  liquid  by  spirits  of 
wine,  which  is  injected  into  them  with  a  tvbe  injector  holding  one  quart  A  better 
method  is  to  make  the  mealed  powder  into  a  soil  paste,  which  is  pressed  into 
the  tube  with  the  thumb. 

A  strand  of  quick  match  2  in.  long  is  placed  across  t^e  cup,  which  is  then 
filled  with  the  same  paste ;  a  small  brass  wire,  (No.  ^,)  is  run  through  the  tube 
and  withdrawn  after  the  composition  is  dry. 

A  paper  cap  is  placed  over  the  cup  and  twisted  tightly  around  the  tube,  uii4er 
the  cup. 

Composition  to  JiU  1,000  tubes: 

2|  lbs.  mealed  powder. 
2  quarts  of  yrh^k^y,  ,or  api^its  of  wipe. 
Weight  of  1000  tubes,  filled— 1$  lbs. 

CluiLL  TUBES.  Priming  tubes  may  be  made  edso  of  quills ;  for  this  purpose 
the  barrel  of  the  quill  is  cut  off  at  both  ends,  t^e  largest  end  is  slit  into  7  pieces 
0.5  in.  long,  which  are  bent  outwards  at  right  angles  *,  fine  woollen  yam  is  then 
woven  into  these  slits,  like  basket  work,  or  a  perforated  disc  of  paper  is  pasted 
on  .th^rn.    The  tube  is  filled  apd  finished  as  before. 

The  small  end  of  the  quill  may  be  closed  with  sealing  wax,  and  the  tube 
charged  with  rifle  powder. 

These  tubes  are  preferable  for  service  on  ship-board,  or  in  casemates  or  block- 
houses, as  there  is  no  danger  from  the  fragments  blown  ovit  of  the  vent,  which 
there  may  be  with  metallic  tubes. 

For  mortar  service^  priming  tubes  may  be  ?nade  by  inserting  a  strapd  of  qui^k 
match  in  a  cylinder  of  thin  paper,  of  the  same  diameter  and  length  as  the  metal 
ti^be.  The  match  should  project  about  2  inches  beyond  the  upper  end  of  the  tube. 
Tubes  s^e  tied  up  in  bundles  of  10,  wrapped  in  paper. 
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Portfires. 

Making  the  cases.  Formers  for  portfire  cases  are  made  of  steel,  turned 
smooth,  22  in.  long,  and  0.5  in.  diameter,  with  a  hole  0.2  in.  diameter  through 
one  end,  for  the  purpose  of  drawing  it  from  the  case.  The  length  of  the  case  is 
18  inches;  exterior  diameter  0.65  in.;  interior  diameter  0.5  in.  One  sheet  of 
paper,  No.  4,  makes  two  cases,  and  each  case  weighs  1  oz.  The  case  is  rolled 
hard  with  a  hand  rolling  board,  the  sheet  being  pasted  afler  one  turn  around  the 
former. 

Dritino  portfires.  Portfire  riMulds  are  made  of  brass ;  they  are  18  inches 
long,  with  a  bore  0.65  in.  diameter;  the  mould  consists  of  two  parts,  0.4  in. 
thick  at  top,  and  0.8  in.  at  bottom,  which  are  held  together  by  a  socket  at  bot- 
toiiM^nd  by  4  strong  bands. 

Three  drifts  are  used  for  driving  portfires;  they  are  made  of  steel,  with  brass 
tips,  0.5  in.  long,  upon  the  lower  end.  These  drifts  are  22  in.,  15  in.  and  10  in. 
long,  and  of  a  diameter  0 . 1  in.  less  than  the  interior  diameter  of  the  case.  Four 
sphral  grooves  are  cut  upon  the  surface  of  the  drifts,  making  one  half  of  a  revo- 
lution in  22  inches;  the  grooves  are  0.15  in.  wide,  and  0.05  in.  deep.  The 
hfuidles  of  the  drifts  are  S  inches  loaog  and  0.75  in.  diameter,  with  the  head  en- 
larged to  1.25  in. 

MaUets  for  driving  portfires  are  turned  of  hard  wood,  and  weigh  one  pound. 

Put  the  case  in  the  mould  and  drive  on  the  rings — ^insert  a  small /untied  in  the 
top  of  the  case— pass  the  long  drift  through  the  funnel  to  the  bottom  of  the 
mould — fill  the  funnel  with  composition,  and  strike  the  drift  about  three  blowi 
every  second,  raising  the  drift  about  half  an  inch  with  the  fingers  of  the  left 
hand,  bet^^een  the  blows^  In  this  way  the  composition  finds  its  way  around 
the  sides  and  through  the  grooves  of  the  drift  to  the  bottom,  and  is  uniformly 
and  compactly  driven.  The  shorter  drifts  are  used,  as  the  case  is  filled.  A  man 
can  drive  120  portfires  in  ten  hours. 

Portfires  should  not  be  primed  with  mealed  powder.    Before  commencing  the  < 
driving,  a  piece  of  paper  should  be  pushed  with  the  long  drift  to  the  bottom  of 
the  case,  and  after  the  portfire  is  driven,  the  top  of  the  case  should  be  turned  in 
aid  beaten  down ;  thus  both  ends  of  the  composition  are  secured. 

Compo^iMd^  f9T  100  por^s  : 

Nitre 13     lbs. 

Sulphur..... 4. 5  lbs. 

Meded  powder 2.5  lbs. 

The  portfires  made  with  thisjcompoflition  bom.  ten  minutes. 
18 
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The  composition  must  be  intimately  mixed,  by  grinding  with  a  muUer  on  the 
mealing  table,  rubbing  it  through  the  hands,  and  passing  it  through  a  sieye, 
regrinding  the  coarse  parts  that  remain,  and  adding  them. 

Portfires  may  be  driven  in  a  cylinder  of  sheet  copper  or  tin ,  supported  in  a 
hob  in  a  block  of  hard  wood ;  but  as  they  cannot  be  driven  so  hard  in  this  way, 
ihe  proportion  of  mealed  powder  in  the  composition  should  be  reduced  to  1^  lb., 
in  order  that  the  portfire  may  not  burn  too  fast. 


INTERIOR  DIMBNSIOira  OF  BOXES   FOR  PORTFIRES. 


Len] 

W 

Depth 

Weight,  packed lbs, 


ngth. 
idth.. 


100 


In. 

18 
9.1 
5.1 
38 


200 


In. 

18 

9.1 
10.1 

70 


The  boxes  are  made  of  white  pine  boards  0.75  in.  thick,  the  sides  dovetailed 
logether,  and  the  top  fastened  with  six  1^  in.  screws,  the  heads  countersunk 
and  covered  with  putty.  They  should  be  lined  with  water-proof  paper,  and 
painted  with  one  coat  of  olive  color — marked  on  one  end  with  the  number  and 
kind  of  contents,  and  the  year  of  fabrication. 

Fuzes  for  Mortar  Shells.— ?Me  17. 


DIMENSIONS  AND  WEIGHTS. 


Sat  upper  end  , 
at  lower  end  of  first  cone. • 


( lower  end  of  fuze . 


i  bottom . 


D«uneUrofcupJ«{*etop. 

Piameter  of  the  bore 

Length  of  first  cone 

Depth  of  the  cup........ , 

Thjckrieas  of  wood  at  tli«  bottom  of  the  fuze. 

|>flgth  of  compogition . , , , 

Whole  length  of  fuze. 


^  o/a^d  dJirt  i  <^=«-'--  ofO..  handlee. .  j 


Ojamet^r  of  drilb, 


13-in. 


V 


V^j^Ht  of  coTJiposidon  for  100  fuzes.. 
Weight  of  100  fuzea,  complete 


In. 
1.85 
1.65 
1.25 

1.25 
0.9 
0.4 
2.8 
0.6 
1.2 
9. 

10.8 
9. 
4.5 
0.36 

Lbs. 

8 

54 


10-in.        8-in. 


In. 
1.7 
1.55 
1. 

1. 

0.8 

0.3 

2.25 

0.5 

0.9 

8. 

9.4 

8. 

4. 

0.27 

Lbs. 

4 

33 


In. 
1.25 
1.15 
0.9 

0.75 

0.6 

0.3 

1.25 

0.4 

0.9 

5. 

6.3 

8. 

4. 

0.27 

Lbs. 

16      I 
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Wooden  fazes  for  mortar  service  are  made  of  beech,  ash,  or  linden,  seasoned 
and  free  from  knots.  They  are  bored  in  the  lathe  and  the  exterior  is  graduated 
into  inches  and  tenths,  (commencing  at  the  bottom  of  the  cup,)  by  means  of  a 
steel  gauge  applied  to  it  in  the  lathe. 

Compositions  for  Mortar  Fuzes, 


No. 

Nitre. 

Sulphur. 

Mealed 
powder. 

Time  of 
burning 
1  inch. 

REMARKS. 

1 

2 
3 

2 

2 

1 

1 

3 

n 

1 

3.8  sec. 

5.    sec. 
2.2  sec. 

(  For  lO-inch  and  8-inch 
)     mortars,  light. 
\  For  13-inch  and  10-inch 
j     mortars,  heavy. 
For  8-inch  howitzers. 

The  composition  must  be  well  pulverized,  thoroughly  mixed  with  the  hands 
and  sifted.  As  the  time  of  burning  will  vary  a  little  according  to  the  quality  of 
the  materials  used,  (especially  of  the  mealed  powder,)  a  few  trials  should  be 
made  to  determine  the  exact  composition  in  each  case. 

Driving.  The  articles  necessary  for  driving  fuzes  are :  Blocks  with  holes  of 
the  size  of  the  fuze— -moi/cte—sieei  drifts^  shod  with  copper — copper  ladles^  to  con- 
tain sufficient  composition  to  make  1  diameter  of  the  bore  in  height  when 
driven — copper  pans — mealed  powder— faze  composition. 

In  driving  fuzes,  be  careful  to  put  in  equal  quantities  of  composition  each 
time,  by  passing  a  drift  over  the  ladle,  to  take  off  the  composition  along  the 
edges ;  kee^)  the  strokes  as  regular  as  possible,  giving  always  the  same  number 
and  with  the  same  force  to  each  ladle  full  of  composition.  The  pan  with  the 
composition  must  not  be  placed  on  the  driving  block,  as  the  sulphur  would  col- 
lect together,  and  would  separate  from  the  rest  of  the  composition. 

13-in.,  10-in.,  and  8-in.  fuzes  are  driven  with  mallets  that  weigh  I  lb. ;  smaller 
fuzes,  with  mallets  weighing  I  lb.  and  ^  lb. ;  21  blows,  in  volleys  of  3,  are  given 
to  every  ladleful  of  composition,  in  fuzes  over  24-pdr.,  the  drift  being  raised 
after  each  volley  *,  15  blows  to  each  ladleful,  in  smaller  fuzes. 

One  man,  in  10  hours,  can  drive  50  13-in.,  80  8-in.,  120  to  150  smaller  fuzei*. 

Fuzes  must  always  be  driven  to  the  same  height,  for  which  purpose  the  last 
drift  must  be  marked.  They  are  primed  with  mealed  powder,  driven  with  the 
same  force  as  is  applied  to  a  ladleful  of  composition.    The  space  left  in  the  bore 
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of  the  fuze,  for  the  mealed  powder,  is  about  0.2  in.  The  cup  is  filled  Virith 
mealed  powder  moistened  with  spirits  of  wine  or  strong  whiskey;  when  dry,  it 
is  covered  with  a  small  piece  of  paper,  oyer  which  is  pasted  a  cap  of  strong,  wa^ 
ter-proof  paper,  marked  with  the  number  of  seconds  the  fuze  bums  to  the  inch; 
For  preservation  and  transportation,  the  fuze  is  capped  with  water-proof  paper, 
linen,  or  serge,  tied  on,  and  lackered.  Fuzes  are  packed  with  tow,  in  boxes 
lined  with  water-proof  paper. 

Fuzes  may  be  driven  with  blind  fire  eompotUion^  which  will  not  discover  the 
flight  of  a  shell  in  the  night : 

Compasiiions :  Mealed  powder.  Sifted  wood  ashes. 

1 6parts 4   parts. 

3 16  parts 9|  parts. 

One  ladlefbl  of  the  common  fuze  composition,  or  of  mealed  powder,  must  be 
driven  in  the  top  of  these  fuzes. 

Fuzes  for  Field  Service. 

llie  fuze  for  field  shells  and  spherical  case  consists  of  &  paper  ease,  which  is 
charged  with  fuze  composition,  and  is  inserted,  at  the  time  of  loading  the  gun, 
into  a  wooden  plug  previously  driven  into  the  fuze  hole,  as  described  at  page  254. 
Making  thb  paper  casks.  The  case  is  made  of  a  strip  of  smooth  paper,  rolled 
hard,  on  a  mandril  0.35  inch  diameter,  and  glued,  after  the  first  turn,  with  isin- 
glass glue.  The  strip  of  paper  is  in  the  form  of  a  rectangle  joined  to  a  trapezoid; 
it  is  rolled  from  the  large  end. 

Inches. 

Whole  length  of  the  paper • 18. 

Length  of  the  rectangular  part. 9. 

Width  of  the  rectangular  part • 1.5 

Width  at  small  end 0.4 

Diameter  of  finished  case,  (  At  top. 0.52 

before  being  cut (At  bottom 0.44 

Leg  jMiper,  (so  called ,)  or  thin  drawing  paper  is  suitable  for  making  these  cases. 
l*he  dimensions  of  the  strip  of  paper  must  be  regulated  by  trial  with  the  kind  of 
paper  used. 

After  the  case  is  dry,  it  is  smoothed  by  rubbing  it  with  a  fine  file,  and  witli 
sandpaper. 


i 
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FUZE  COMPOSI- 
TIONS. 

MEALED  POWDER. 

SDLPHUR. 

TIME  OP  BURN- 
ING 1  INCH. 

COLOR  OF 
FUZE. 

1 

1 

8 
8 
8 

0. 
3. 

3.5 
4.0 

2  secon4s. 

3 

4 

5 

Black. 
Red. 
Green. 
Yellow. 

2 

3 

4 

The  materials  must  be  thoroughly  incorporated  by  being  carefully  ground  to- 
gether with  a  mu}lpr.  The  composition  should  always  be  tried  before  driving 
many  fuzes,  ^s  the  time  of  burning  is  subject  to  variation,  according  to  the  qual- 
ity of  the  materials  and  their  manipulation. 

One  pound  of  composition  is  required  to  charge  100  fuzes. 

Charging  the  fuze.  The  c^sp  is  set  in  a  brass  die,  made  in  t\vo  p^rts  whiph 
are  held  together  by  a  strong  ring  or  socket  inserted  in  a  block  of  wood.  The 
composition  is  driven  in  the  usual  manner  with  a  half  pound  mallet,  with  15 
blows  to  each  ladleful  of  composition ;  one  ladleful  makes  a  length  of  0.25  inch 
in  the  fuze. 

Cutting.  The  fuze  is  next  put  into  an  iron  gauge,  the  bore  of  which  has  the 
same  taper  as  the  fuze,  and  it  is  cut  off  at  both  ends,  with  a  saw,  or  sharp  knife, 
to  the  proper  length.  It  is  then  stained  the  proper  color,  according  to  the  com- 
position used. 

Interior  diameter  of  cutting  gauge  ^  ^;  ^°P-- ;;;;; '  J;^  ^".?- 
Length 1.        " 


Fuzes  for  heavy  GunSy  Columbiads  and  Howitzers. 

These  fuzes  are  made  in  a  similar  manner  to  those  for  field  service.    Their  di- 
Dnensions  are  as  follows : 

(Whole  length 19.     inches 
Wof?:ni::  1:25  ." 
Widtji  of  small  end.    0.4      " 

I  Diameter  at  top 0.53  " 

"       atbottom 0.4  " 

Length 2. 

Diameter  of  composition 0.3  " 
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Fuze  Compositions, 


26 
26 
26 


MBALKD 

SULPHUR. 

POWDER,     i 

9 

14        i 

9 

12        1 

9 

10        , 

1 

TIME  OF 
BURNING 
1  INCH. 


10  sees. 

14      " 

20    " 


Materials  procured  from 
Dupont^s  powder  mills. 


The  time  of  burning  of  these  slow  compositions  is  subject  to  considerable  va- 
riations, according  to  the  quality  of  the  materials  and  the  manipulation  in  mixing 
them.  In  making  these  fuzes,  therefore,  especial  care  should  be  taken  to  try  the 
composition  used,  and  to  vary  the  proportions  so  as  to  produce  the  required  re- 
sult.   The  above  table  is  given  as  an  approximate  guide. 

PERCUSSION   CAPS   FOR   SMALL   ARMS. 

Making  the  caps.  The  cap  for  small  arms  is  made  of  copper;  it  is  very 
■lightly  conical,  with  a  rim  or  fianch  at  the  open  end ;  it  has  four  slits,  extending 
about  half  the  height  of  the  cap. 

The  sheet  copper  for  making  the  caps  is  No.  24,  weighing  about  13.5  oz.  to 
the  square  foot.  It  is  obtained  in  sheets  48  in.  X  1^  in-i  weighing  4  lbs.;  the 
copper  should  be  pure,  well  annealed,  and  rolled  as  evenly  as  possible. 

The  copper  is  cleaned  by  being  immersed  in  a  pickle  made  of  1  part  (by 
measure)  of  sulphuric  acid  and  40  parts  of  water;  it  is  then  scoured  by  hand, 
with  fine  sand  or  saw  dust,  and  washed  clean  in  running  water ;  after  which  it 
is  slightly  oiled  by  being  rubbed  with  a  rag  dipped  in  clear  neatsfoot  oil. 

The  caps  are  formed  by  a  machine  which  cuts  a  star  or  blank  from  the  sheet 
and  transfers  ii  to  a  die  in  which  the  cap  is  shaped  by  means  of  a  punch.  For 
use  in  Boughton's  machine,  the  copper  is  first  cut  into  strips,  from  which  the 

t'i ---  "  -.  -u.  tiinj;  Aw  c{\\iA  formed;  Wright's  machine  cuts  the  blanks  from  the 

wlu'lo  afivM  anil  formi  ihe  cap.  The  first  machine  makes  2,196  caps,  the 
•oeood.  ^Jl4  i»apg,  from  n  sheet  of  the  size  above  mentioned.  Each  machine 
mm^dkw^  »^*m^  5,000  cop5  [111  hour. 

If^  aps,  empty,  weigh  1,162  lbs. 

^  -^  cUarweil,  il«e  caps  are  cleaned  by  being  rolled  in  dry  saw  dust ; 

^  smuTI  qitantky  of  good  oil  is  used,  this  operation  is  unnecessary. 
---  '  •*f*K  r<»^tip^[|.    The  powder  with  which  the  caps  are  charged  consists 
f  €/"  <*ercMr^,  o>i]£cd  with  half  its  weight  of  saltpetre. 


PERCUSSION  CAPS.  ^9 

To  prepare  theftUminate  of  mercury.  In  a  glass  retort  or  bottle,  holding,  about 
half  a  gallon,  dissolve  10  oz.  of  pure  mercury  in  5.5  lbs.  of  nitric  add  of  the 
specific  gravity  of  1.40.  The  solution  may  be  made  at  the  ordinary  tempera-- 
ture  of  the  air  in  summer;  in  winter  it  is  facilitated  by  placing  the  retort  in  a 
water  bath  heated  to  about  120^.  The  vapors  which  come  over,  being  very 
deleterious,  must  not  be  inhaled. 

When  the  solution  is  complete,  pour  the  liquor  into  aglass  vessel  with  a  wide 
mouth,  or  a  glazed  stone  jar,  of  the  capacity  of  8  or  10  gallons,  into  which  5.75 
lbs.  of  alcohol,  of  the  specific  gravity  of  0.85,  have  been  previously  poured — 
care  must  betaken  to  pour  the  nitrate  of  mercury  on  the  alcohol;  the  reverse  mode 
of  mixing  would  be  attended  with  danger.  This  operation  must  be  performed 
at  a  safe  distance  from  the  fire,  as  the  fumes  of  ether  which  escape  are  highly 
inflammable,  and  great  heat  is  evolved  during  the  eifervescence  which  ensuea 
from  the  mixture.  When  red  fumes  begin  to  appear,  they  must  be  reduced  by 
adding  a  small  quantity  of  alcohol.  The  proportion  of  alcohol  used  in  the  whole 
operation  varies  according  to  the  quality  of  the  acid  and  alcohol,  and  perhaps 
the  state  of  the  weather ;  the  proper  quantity  is  best  determined  by  trial  with 
the  materials  made  use  of. 

When  the  effervescence  has  ceased,  a  precipitate  of  fulminate  of  mercury  will 
be  found  at  the  bottom  of  the  vessel ',  this  must  be  repeatedly  washed  in  soft 
water,  until  the  water  no  longer  reddens  litmus  paper.  The  fulminate  is  in  the 
form  of  very  small  crystals,  of  a  light  grey  color  and  brilliant  surface.  If  the 
operation  is  well  performed,  no  metallic  mercury  will  be  reproduced.  The 
weight  of  the  fulminate  when  dried  is  about  13  per  cent,  greater  than  that  of  the 
mercury  used. 

If  the  proper  proportions  are  not  used,  (or  if  the  materials  are  not  of  good 
quality,)  the  product  will  be,  instead  of  fulminate,  an  impalpable,  yellow  pow- 
der, which  is  incombustible.  When  this  is  observed,  the  result  may  generally 
be  corrected  by  varying  the  proportion  of  alcohol  in  the  mixture. 

The  fulminate  of  mercury  is  kept  under  water,  in  jars  or  wide  mouthed  bottles, 
holding  about  2  lbs.  each,  which  should  be  preserved  from  frost. 

To  prepare  the  percussion  powder:  The  water  is  drained  from  the  fulminate,  and 
the  latter  is  partially  dried,  until  it  contains  only  20  per  cent,  of  moisture.  In 
this  state  it  is  mixed  with  60  per  cent,  of  its  weight  of  refined,  pulverized  salt- 
petre ;  the  paste  is  worked  with  a  spatula  and  a  wooden  muller,  on  a  wooden 
table,  until  the  ingredients  are  intimately  mixed.  While  still  in  a  moist  state, 
the  mixture  is  passed  tlirough  a  common  hair  sieve;  it  is  then  dried,  with  great 
tare,  in  the  sun,  or  in  a  room  warmed  by  flues.    When  quite  dry,  it  is  again 
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passed  through  a  hair  sieve,  by  rubbing  it  with  the  hand,  or  with  a  leather  pad, 
so  as  to  reduce  it  to  a  fine  grained  powder,  but  not  to  dust,  when  it  is  ready 
for  use. 

The  dried  powder  is  put  into  varnished  wooden  or  paper  boxes,  holding  about 
half  a  pound  each,  which  should  be  kept  in  a  small  magazine,  standing  a^art 
from  other  buildings. 

Charging  the  caps.  The  yharge  of  each  cap  is  half  a  grtan  of  percussion 
powder,  which  is  put  into  the  cap  and  compressed  by  machinery  contrived  for 
the  purpose.  In  one  of  these  machines,  (made  at  Washington  Arsenal,)  the 
caps  are  placed  by  hand  and  the  powder  is  supplied  from  a  small  hopper. 

In  Wright's  machine,  the  charging  is  combined  with  the  apparatus  for  makiBg 
the  caps.  The  caps  are  taken  up  as  they  are  formed,  and  they  are  charged  and 
pressed  without  handling;  this  machine,  being  supplied  with  the  copper  in  sheets 
and  the  percussion  powder,  delivers  the  caps  ready  for  being  varnished,  at  the 
rate  of  5,000  an  hour. 

Varnishing  the  caps.  In  order  to  fix  the  charge  in  the  cap  and  to  protect 
it  from  the  effects  of  moisture,  a  drop  of  varnish  is  put  into  each  cap. 

To  prepare  the  varnish.  Dissolve  1  lb.  of  the  best  gum  shellac  in  1  quart  of 
rectified  alcohol,  containing  95  per  cent,  of  pure  spirit.  The  solution  is  made 
at  the  ordinary  temperature  of  the  air  in  summer;  it  requires  about  20  days, 
during  which  it  must  be  frequently  stirred.  The  operation  is  found  to  be  much 
hastened  and  facilitated  by  putting  the  materials  into  a  small  rolling  barrel  made 
of  tin,  which  is  kept  in  motion  by  the  power  which  moves  the  machines. 

1  quart  of  alcohol  and  1  lb.  of  shellac  make  1.46  quart  of  varnish  ;  a  small 
quantity  of  alcohol  is  occasionally  added  for  thinning  the  varnish  when  it  is  used. 

To  apply  the  varnish:  The  caps  are  put  into  holes  in  a  board  15  in.  by  12  in. 
and  .25  in.  thick ;  500  in  each  board.  This  is  quickly  done  by  taking  a  parcel 
of  caps  on  the  board  and  shaking  it  sideways,  the  caps  settling  themselves  in  the 
holes.  When  the  boards  are  filled,  the  defective  caps  and  those  which  have 
]mt  their  charge,  are  easily  detected  by  the  eye.  The  varnish  is  contained  in  a 
gloss  tube,  furriiflked  with  a  sliding  valve  of  iron  wire,  which  allows  a  drop  of 
fRTuish  to  escape,  when  the  tube  is  pressed  in  the  bottom  of  the  cap.  In  this 
munner  a  boy  or  a  girl  crtu  varnish  5,000  or  6,000  an  hour;  or  the  varnish  may 
b6  applied  by  mean  a  of  a  simple  machine;  about  twenty  boards  are  used;  the 

I  remeufi  in  them  3Q  or  40  minutes,  when  the  varnish  is  sufficiently  set  ^r 
i  lo  be  turned  out  into  a  tray,  for  drying.  These  trays  may  be  18  in.  long, 
IS  in.  wide,  tyid  2  in.  deep,  to  contain  5,000  caps  eadi.  The  cape  should  be  ex- 
posed for  ^4  hoiirB  in  a  room  heated  to  about  lOOO;  they  are  tfafca  put  into  bags 
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and  may  be  kept  3  or  3  days  moi«  in  a  temperature  of  about  ISQP,  before  tliey 
are  packed  in  boxesT. 

Fifteen  quarts  of  varnisb  are  required  for  1,000,000  of  caps,  and  about  3  quarts 
of  alcohol  for  thinning  the  Tamisii  and  cleaning  the  tubes. 

Weight  of  1,000,000  caps  charged  and  varnished,  1,333  lbs. 

Packing.  The  caps  cu'e  put  into  bags  of  strong  linen,  10,000  in  a  bag.  These 
bags  are  made  Hke  cartridge  bags  for  field  service;  6  in.  diameter  and  13. 5 in. 
deep.    They  are  marked  with  the  pjace  and  date  of  fabrication. 

Weight  of  bag,  with  10,000  caps,  12.5  lbs. 

Ten  of  these  bags  are  packed  in  one  box. 

The  pacldng  boxes  are  made  of  wdnte  pine,  1  in.  thick  ;  the  aides  slvA  ends 
dovetailed  together.  The  top  is  fastened  with  six  S-inch  wood  screwa.  They 
have  brackets  for  rope  handles,  oa  the  ends. 

Interior  dimensions  of  box:  length  30  in.;  width  13  in. ;  depth  9.5  in. 
Weight  30  lbs. 

The  bags  are  packed  tight  in  tow.  The  boxes  are  lined  with  thick  paper; 
they  are  painted  olive  color,  and  marked  on  the  ends  with  the  number  and  kwd 
of  contents  and  the  date  of  6tbricMion.  The  pUfie  and  date  of  Ad)rication  are 
marked  also  on  the  inside  4>f  the  cover. 

Weight  of  box  packed  with  1:06,000  caps,  155  lbs. 

Materials  required  for  1,000,000  Caps, 

For  the  caps:     1,800  lbs.  sheet  copper,  of  which  about  one-third  is  returned  in 

scraps. 
For  the  powder:    43  lbs.  mercury. 
383  lbs.  nitric  acid. 
400  lbs.  alcohol. 
34  lbs.  saltpetre. 
For  the  varnish :    10.25  lbs.  gum  shellac. 

13  quarts  alcohol. 
For  bags  :  32  yards  of  brown  linen,  J  yard  wide. 

For  hosfea:  300  feet  of  white  pine  boards. 

Friction  Primers  Jor  Cannon. 

A  friction  primer,  for  cannon,  consists  of  a  tube  charged  with  gunpowdv,  to 
the  top  of  which  is  fastened  a  cup  containing  friction  powder,  whicit^  19  exploded 
by  rPieans  of  a  slider  pulled  out  with  a  lanyard. 

The  tube  is  made  of  sheet  braj^  No.  33;  it  is  formed  by  firfiwing  a  strip  of 
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brass  .65  in .  wide  and  3  or  4  feet  long,  through  a  hole  0.195  in.  diameter,  and 
cutting  it  into  lengths  of  1.6  in.  One  end  of  the  tube  is  slit  into  four  parti 
0.075  in.  deep,  for  the  purpose  of  fastening  it  to  the  cup. 

The  cup  is  made  of  sheet  brass  No.  30,  cut  with  a  punch  into  pieces  1.8  in. 
by  0.65  in.,  with  a  hole  of  the  size  of  the  tube. 

The  slit  end  of  the  tube  is  passed  through  the  hole  in  the  cup,  and  the  ends 
are  turned  over  and  hammered  down  close,  to  secure  it  in  place. 

The  slider  is  made  of  sheet  brass  No.  22,  cut  into  strips  2.3  in.  by  0.2  in.  and 
doubled  lengthwise  over  a  mandril  0.2  in.  diameter,  which  forms  the  eycfordifi 
hook  of  the  lanyard. 

The  bottom  of  the  cup  and  one  side  of  the  slider  are  made  rough. 

Charging.  A  charge  of  four  grains  of  friction  powder,  in  a  moist  state,  ii 
spread  in  the  cup,  and  the  slider  is  placed  on  it,  with  the  rough  side  next  the 
powder ;  the  sides  and  ends  of  the  cup  are  then  doubled  over  the  slider  and 
pressed  down  firmly  on  it. 

The  tube  is  filled  like  common  priming  tubes,  with  a  paste  of  mealed  powder 
moistened  with  whiskey ;  a  wire  is  passed  in  it,  to  leave  an  opening  in  the  tub^ 

Varnishing.  The  primers  are  coated  all  over  with  a  lacker  of  asphaltam 
dissolved  in  spirits  of  turpentine,  or  with  shellac  varnish.  When  dry,  they  are 
put  up  in  bundles  of  10,  and  wrapped  in  water-proof  paper. 

Friction  powder.  The  powder  is  composed  of  equal  parts  of  ehlaraU  (f 
potash  and  stdphwet  of  antimonyy  moistened  with  alcohol  and  mixed  together  io 
a  wet  state. 

Lanyard.  The  lanyard,  for  pulling  off  the  primers,  is  a  piece  of  strong  cod 
line  (about  .2  in.  thick)  12  feet  long ;  to  one  end  is  attached  a  small  iron  kotk^ 
with  an  eye  for  the  line,  and  to  the  other  end,  a  wooden  toggle  .75  in.  diameter, 
and  4  inches  long. 

When  the  primers  are  kept  dry,  not  more  than  one  in  a  hundred  will  rem 
fire.    If  injured  by  moisture,  they  become  serviceable  again  when  dried. 

Materials  for  making  1,000  Friction  Primers. 

Sheet  brass  No.  22 11.5    lbs. 

Do.        No.30 4.5     " 

Chlorate  of  potash 0.375  " 

Sulphupet  of  antimony 0.375  *' 

Mealed  powder 1.25    " 

Whiskey 1  quart. 

Weight  of  1,000  primers  finished,  13.25  lbs. 


PERCUSSION  PRIMERS.  2o3 

Percussion  Primers  for  Cannon. 

Composition  :  4  o(  fulminating  mercury  and  I  of  the  following  composition : 

oz. 

Chlorate  of  potash 6 

Sulphur if 

Gunpowder 1 

Antimony | 

To  prepare  this  composition:  Grind  the  chlorate  of  potash  on  a  marble  slab,  wi^ 
a  little  water ;  add  the  antimony  and  rub  them  well  together,  with  water  enough 
to  make  a  stiff  paste ;  then  add  the  sulphur  and  the  gunpowder  successively,  and 
mix  the  whole  thoroughly.  The  composition  must  be  kept  in  glass  or  tin ; 
when  dry  it  explodes  by  percussion. 

To  make  the  primes:  Add  the  fulminating  mercury  to  the  above  composition 
in  a  moist  state,  and  mix  them  together,  on  glass  or  marble,  with  a  wooden  or 
ivory  spatula;  mould  this  paste  into  lozenges,  0.4  inch  diameter  and  0.04 
inch  thick ;  put  the  lozenges  between  two  circular  pieces  of  musket  cartridge  pa- 
per 0.8  inch  diameter,  which  are  united  by  isinglass  glue  and  pressed  firmly  to-^ 
gether ;  dry  them  and  cut  the  paper  with  a  circular  cutter  0.6  inch  in  diameter. 

Coat  the  primers  with  mastic  varnish,  or  a  solution  of  sealing  wax  in  spirits 
of  wine,  or  with  other  water  proof  varnish  ;  keep  them  in  glass  bottles. 

The  cup  of  a  quill  tube  may  also  be  used  to  contain  the  fulminating  composi- 
tion, the  barrel  of  the  tube  being  charged  with  rifle  powder. 

Or  the  wafer  may  be  made  to  form  the  bottom  of  a  paper  cap,  which  fits  on 
the  hammer  of  the  lock. 


FIREWORKS  FOR  SIGNALS,  LIGHTS,  AND  INCENDIARY  PURPOSES. 

All  dry  compositions  must  be  well  mixed,  first  by  the  h&nds,  and  then  b^ 
being  passed  several  times  through  a  fine  hair  sieve,  in  order  that  the  ingredients 
may  be  thoroughly  incorporated.  In  mixing  compositions  which  require  the  use 
of  fire,  the  greatest  precautions  are  necessary,  particularly  for  those  in  which 
gunpowder  enters.  The  dry  parts  of  the  composition  may,  generally,  be  mixed 
together  first,  and  put  by  degrees  into  the  kettle  when  the  other  ingredients  are 
fluid,  being  well  stirred  all  the  time.  When  the  dry  ingredients  are  very  inflam- 
mable, the  kettle  must  not  only  be  taken  off  from  the  fire,  but  the  bottom  of  it 
must  be  dipped  in  water,  to  prevent  the  possibility  of  accidents. 
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Signed  Rockets, 

InpLBMENTS.  FomurSj  for  rolling  the  cases  on — rcUing  bench— caUipers,  for  mea- 
suring the  diameter  of  the  case — 3  hollow  dnflSf  bored  to  admit  the  spindle  of  the 
mould — 1  solid  drift— former  for  the  cone— /ornifr  for  the  pot — nunddand  spindle — 
charging  ladle — mallets — knives — scissors-gimlets^  for  piercing  the  clay  heads — 
press  and  cranky  for  rolling  the  cases — choking  machine* 

The  dimensions  of  moulds,  implements,  and  rockets  are  proportioned  to  the 
diameter  of  the  orifice  of  the  mould,  or  the  exterior  diameter  of  the  rocket.  The 
usual  sizes  are  1.5  in.  and  2  in. 

Height  of  the  base  of  the  mould 1    diameter  of  the  orijice. 

Height  of  the  mould 6^  *' 

Elxterior  diameter  of  the  mould l\  " 

Height  of  the  spindle 3|  " 

Nipple i 

Length  of  the  screw  of  the  spindle^ 
which  passes  through  the  foot  of  the  w  ** 

mould 3 

Thickness  of  the  (At  the  top i.  '' 

spipdle t  At  the  bottom i  " 

Thicknessofthe(  Atthe  top i  " 

nipple (  At  the  bottom f  " 

Thickness  of  t|ie  ba^  equal  to  its  height.  • 

MorUds  for  rockets  are  cast  in  one  piece  and  bored  to  the  proper  calibre. 

Spindles  J  with  their  nipples,  are  made  of  cast  steel ;  the  base  a^d  screw,  of  ifon. 

Drifts  and  formers  are  made  of  brass,  or  of  hard  seasoned  wood.  The 
wooden  drifts  are  tipped  with  copper  |  of  an  inch  thick,  which  is  let  into  the 
wood  without  exceeding  the  size  of  the  drift — the  first  drift  is  pierced  so  as  to 
rofioive  the  whole  length  of  thq  spindle;  the  second  to  receiye  |;  the  third,  |;  the 
fourth  solid.  Each  drift  has  a  handle  4  or  5  inches  long,  and  somewhat  larger 
than  the  body  of  the  drift ;  the  top  strengthened  by  a  band  of  copper.  The 
diameter  of  the  former  for  cases  is  f  that  of  the  orifice  of  the  mould — one  end  is 
pierced  to  receive  the  tap  of  a  piece  of  the  same  diameter  as  the  former,  and  If 
diam.  long — the  diameter  of  the  tap  or  small  part  of  this  piece,  which  enters 
into  the  former,  for  choking  the  case,  is  |  of  the  interior  diameter  of  the  mould. 
The  diameter  of  the  ladle  for  charging  a  rocket  is  equal  to  the  interior  diameter 
of  the  rocket  and  the  length  1|  diam. — it  holds  as  much  composition  as,  when 
driven,  will  measure  in  height  one-half  of  the  interior  diameter  of  the  cetse. 

J)iaUets  for  driving  1.5  in.  and  2  in.  rockets  weigh  about  two  and  three  pounds 
respectively. 
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Interibr  diameter  of  rocket  case |  exterior  diameter. 

Height  of  former 10 

'  1st  drift  without  the  handle 5} 

2nd  drift  do 4 

T^*,»ti»     J  3d  drift  do 24 

i^iJgth    ^4thdrift  db 1} 

former  for  pot , 24 

former  for  cone • . .. «  l| 

I  former | 
;^:::.-.-::::.r;:.::::::::::::::;::i^ 
base  of  cone If 

The  former  for  cones  has  a  handle  3  inches  long  in  the  centre  of  the  base. 

J)iaking  rocket  cases,  A  sheet  of  paper  No.  4  makes  2  strips  for  a  2-in.  or  an 
1.5  in.  rocket,  by  cutting  it  parallel  to  the  short  or  the  long  side  respectively. 
The  former  is  first  enveloped  with  a  sheet  of  strong  smooth  paper  which  is 
pasted  after  the  first  turn,  and  rolled  tight  in  the  press ;  the  other  strips  of  paper 
are  then  rolled  on  the  former  in  the  same  manner,  until  the  case  has  attained  the 
requisite  size. 

To  choke  the  case.  Wrap  a  piece  of  strong  paper  over  it,  at  the  joint  in  &e 
fbriuer,  to  prevent  the  cord  from  chafing  it ;  take  a  turn  around  it  with  the 
ehoking  c6rd,  and  press  on  the  treadle,  turning  the  case  at  the  same  time,  and 
drawing  out  the  small  part  of  the  former  as  the  paper  contracts ;  wrap  the  choke 
firmly  with  strong  twine.  Let  the  case  dry  slowly,  arid  when  perfectly  dryi 
trim  it  to  the  proper  length,  so  that  the  distances  from  the  middle  of  the  choke 
to  the  bottbm  and  top  of  the  case  shall  be  equal  to  the  distance  from  the  bottom 
of  the  spindle  to  the  bottom  and  top  of  the  mould  respectively. 


. 

COMPOSITIONS. 

Nitre. 

Sulphur. 

Chdi-coal. 

Steel  fiUngs. 

1 

2 
3 

16 
10 

8 

4 
2 
2 

6 
3 
3 

4 

DMViifd  liOCKfits.  The  eompo^Hioh  mtMt  be  well  miied  by  paMtitg  it 
Artivgh  fine  Sieves  and  by  rubbing  it  iii  the  hcmds ;  the  charcoal,  behtg  tlVB 
lightest  ingredient,  mast  be  added  after  the  nitre  and  sQlphur  faafre  been  mix^; 
steel  filings  or  antimony  should  bfe  added  after  the  ehaitioal.  Whilst  drirdhgtlrt 
tbeket,  the  composition  mtist  be  frequently  stirred  to  prevent  the  setting  of 
tiiMe  heavy  materials  to  the  bottom.  The  day  whieh  in  driveni  in  the  top  iv 
|liet«6d  with  ft  ginnUt  to  the  competition;  thi^ugh  thii^  hole  the  fite  ootmiMni* 
mth  tb  the  bibnrtlii^  charge  in  the  ^ot  which  oontaids  liie  onnnenti. 
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To  ptit  tilt  case  in  the  mould.  Place  it  with  the  choked  end  down,  over  the 
spindle,  and  settle  it  with  a  mallet  until  it  rests  on  the  base  of  the  spindle;  then 
set  the  mould  over  it  and  key  it  to  the  base. 

To  drive  the  rocket.  The  hollow  drifts  are  first  used,  taking  the  shorter  drifbi 
as  the  case  fills,  until  the  composition  reaches  the  top  of  the  spindle;  then  drive 
1  diam.  in  height  with  the  solid  drift,  cover  this  with  a  patch  of  stiff  paper  cut 
to  fit  the  case,  and  over  this  patch  drive  a  wad  i  diam.  high,  of  clay,  or  of 
plaster  of  Paris  slightly  moistened  with  water. 

Rockets  are  sometimes  driven  solid  throughout,  and  afterwards  bored  with  a 
tap  of  the  form  of  the  spindle. 

A  rocket  is  primed  with  a  piece  of  quick-match  about  2  feet  long,  which  is 
coiled  in  the  bottom  of  the  case,  and  covered  with  a  cap  of  strong  paper  pasted 
down  or  tied  in  the  choke. 

The  force  to  be  employed  in  driving  rockets  depends  on  their  size:  A  rocket 
1.5  in.  diam.  receives  25  smart  blows,  and  a  2  in.,  30  blows  of  the  mallet,  oa 
eadi  ladleful  of  composition. 


2-in. 


1.5-in. 


Case  ready  for  charging 

Case  charged 

Rocket  finished 


Oz. 

n 

16 
20 


Oz. 

4 

8 
10 


Pots  for  rockets,  are  made  of  rocket  paper ;  two  or  three  turns  of  paper  are 
rolled  upon  a  former  of  the  same  diameter  as  the  rocket,  being  well  pasted,  except 
the  interior  or  first  turn  upon  the  former.  The  pot  is  two  diameters  long,  and 
18  secured  in  its  place  on  the  rocket  by  paste  and  an  exterior  covering  of  fine 
paper.  The  interior  depth  of  the  pot,  when  attached  to  the  rocket,  is  one  diam- 
eter and  a  half. 

Cones,  are  made  of  rocket  paper,  which  is  cut  into  circular  pieces  equal  in 
diameter  to  twice  the  length  of  the  cone  intended  to  be  made ;  each  piece,  being 
eut  in  half,  makes  two  cones.  They  are  rolled  upon  the  former,  pasted,  and 
dried  for  use.  In  applying  the  cone  to  the  rocket,  its  base  is  cut  to  the  same 
diameter  as  the  exterior  of  the  rocket  on  which  it  rests ;  it  is  then  filled  with 
tow,  to  enable  it  the  better  to  resist  the  action  of  the  air,  without  much  increasing 
its  weight ;  it  is  confined  in  its  position  by  another  cone  made  of  fine  paper, 
about  an  inch  longer  than  the  interior  cone ;  this  outside  cone  must  have  its  base 
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cut  in  slips,  which  being  well  pasted,  unite  with  the  sides  of  the  rocket  or  pot 
and  firmly  secure  the  interior  cone ;  a  narrow  slip  of  fine  paper  is  then  pasted 
over  the  bottom  of  the  exterior  cone,  as  a  finish  to  the  head  of  the  rocket. 

Sticks  for  rockets,  are  made  of  dry  pine  or  other  light  wood ;  the  length  is 
49|  diameters,  or  9  times  the  length  of  the  case ;  the  large  end  which  is  attached 
to  the  rocket  is  |  the  exterior  diameter  square,  diminishing  to  one  half  of  that 
thickness  at  the  lower  end ;  in  the  large  end,  a  groove  is  made  of  a  length  f  that 
of  the  rocket  case,  in  which  the  rocket  is  tied  ;  the  end  of  the  stick  is  beveled 
oflf,  to  present  less  resistance  to  the  air;  just  below  this  bevel,  and  also  opposite 
to  the  choke  of  the  rocket,  notches  are  cut  out  to  receive  the  twine  with  which 
the  rocket  is  fastened  to  the  stick.  The  poise  of  rockets  should  be  verified  by 
balancing  them  on  a  knife  edge.  Those  of  an  exterior  diameter  under  l^  in. 
should  be  balanced  at  3  diameters  from  the  neck  ;  those  of  a  diameter  between 
that  and  2  in.,  at  2^  diameters ;  and  those  of  greater  dimensions,  at  2  diameters. 
All  these  dimensions  and  precautions  should  be  strictly  observed,  for  if  the  stick 
be  too  light,  the  rocket  will  not  rise  vertically,  and  if  the  stick  be  too  long  and 
heavy,  it  will  rise  slowly  and  not  arrive  at  its  proper  height. 

Decorations  for  Rockets. 

The  pots  of  rockets  are  charged  with  various  decorations,  as  stars,  urptnUj 
gold  rainy  rain  of  fire,  marrons,  crackers^  &c.,  and  with  about  half  a  charging  ladle- 
ful  of  powder. 

Stars  are  the  most  beautiful  decorations  of  rockets.  They  are  made  by 
driving  the  composition,  moistened  with  alcohol  and  a  small  quantity  of  gum 
arabic  solution,  in  portfire  moulds  without  any  paper  case,  and  with  a  moderate 
number  of  blows ;  they  are  cut  into  lengths  of  about  I  of  an  inch  and  dredged 
with  mealed  powder.  A  more  expeditious  and  better  mode  of  making  them  is, 
to  mould  them  in  a  brass  cylinder  of  the  diameter  desired  for  the  stars,  and  push 
them  out  with  a  rammer,  cutting  them  into  proper  lengths  as  they  are  formed. 
Stars,  aAer  being  dredged  with  mealed  powder,  must  be  dried  in  the  shade. 
The  gum  arabic  used  in  star  composition  is  intended  to  give  such  consistency  to 
the  stars  that  the  explosion  of  the  head  of  the  rocket  may  not  break  them  in 
pieces  and  thereby  destroy  the  efifect. 


COMFOSITIOHB. 

Nitre. 

Sulphur. 

Mealed  powder. 

Antimony. 

1 

2 
3 

16 
16 
16 

8 
7 
8 

3 
4 
4 

1,5 
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StRPiVTS  are  driven  in  small  cases  made  of  rocket  paper  or  playing  cards, 
rolled  over  a  former  0.4  inch  in  diameter  and  covered  with  two  thicknesses  of 
strong  fine  paper,  the  last  tarn  of  which  is  pasted.  When  dry,  these  cases  are 
choked  at  one  end,  without  being  entirely  closed,  and  are  then  chaiged  aboat  | 
of  their  length  with  composition,  by  means  of  a  small  mallet,  a  drift  uid  a  block 
of  wood  with  a  hole  bored  in  it,  to  receive  nearly  the  whole  length  of  the  case. 
The  case  is  choked  over  the  composition,  and  the  remainder  of  it  is  nearly  filled 
with  mealed  powder,  upon  which  a  small  paper  wad  is  plaeed ;  a  clay  head  is 
then  driven  on  it  and  the  end  of  the  case  turned  dovm,  to  secure  it;  the  other 
end  is  opened  with  a  punch  and  primed  with  priming  paste,  or  a  small  strand  of 
quick  match.  Serpents  are  placed  perpendiculariy  in  the  pot,  with  the  primed 
end  downwards. 


COMPOSI- 
TfOHS. 

Nitre. 

Sulphur. 

Mealed 
powder. 

^T- 

Charcoal. 

Steel  filings. 

1 

2 
3 
4 

3 
15 
16 
16 

3 
4 

4 

16 

A 
4 

2i 

6 

2 

6 

Gold  rain,  is  made  in  the  same  manner  as  stars,  observing  to  cat  or  mould 
th^  composition  into  pieces  of  equal  size.  The  ^ot  of  this  decoration  is  beaa- 
tifhl  and  it  is  less  troublesome  than  serpents. 


COMP08I- 
tlONB. 

Nitre. 

Sulphur. 

Mealed 
powder. 

Char- 
coal. 

Pulver- 
ized soot. 

Grerman 
black. 

Die. 

solved 
gum. 

1 

2 
3 

.1 

16 

8 

8 
6 
8 

4 
2 

J 

2 

i 

Rain  of  fire,  is  made  with  small  cases  0.3  in.  diameter  eind  2  in.  long ;  two 
thicknesses  of  paper  are  sufiicient  for  them.  The  end  of  the  case  is  closed  and 
it  is  charged  and  primed  like  that  for  a  Mrpent,  omitting  the  powder  for  a 
ctacker. 

CcmposUion,  Mealed  powder  16 — Charcoal  6.  Another  kind  which  shows 
iik  sparks  is  made  of  camphor  16  parts,  nitre  8,  mealed  powder  8,  tow  8.  The 
ebmposition  is  formed  into  a  very  liquid  paste  with  gummed  brandy;  tow  chop- 
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ped  fine  is  put  into  the  paste,  and  rolled  into  small  balls  aboQt  the  size  of  buck- 
shot; when  they  have  imbibed  sufficient  composition,  they  are  rolled  in  mealed 
powder  and  dried. 

MiRRONfr,  are  cubes  filled  with  grained  powder,  and  enveloped  with  two  or 
three  layers  of  strong  twine  or  marline ;  to  give  them  more  consistency  they 
are  dipped  in  kit ;  they  are  primed  by  punching  a  small  hole  in  one  comer  and 
inserting  quick  match.  They  are  made  of  strong  pasteboard,  cut  into  the  fbrm 
of  a  parallelogram  whose  sides  are  in  the  proportion'of  3  to  5,  divided  by  4  cuts 
Oram  each  side  extending  i  of  the  width  and  at  equal  distances  apart,  which  pre- 
pare the  paper  for  folding  into  the  form  of  a  cube  of  the  size  of  one  of  the  small 
squares  thus  marked  out. 

Packing  rockets.  The  sticks  are  tied  up  in  bundles;  the  rocket  case  is 
wrapped  with  .tow  so  as  to  be  larger  than  the  pot,  the  tow  being  confined  with  a 
piece  of  twine  long  enough  to  tie  on  the  stick.  The  rockets  are  placed  in  a  box 
OB  a  bed  of  tow  laid  under  the  choke,  and  they  are  pressed  closely  together ;  tow 
is  then  carefully  stuffed  in  between  the  heads  of  the  rockets ;  each  tier  is  also 
covered  with  tow. 

War  Rockets. 

The  cases  of  war  rockets  are  made  of  sheet  iron,  lined  with  paper,  or  wood 
veneer.  The  head  is  of  cast  iron,  and  may  be  either  a  solid  shot,  or  a  shell 
with  a  fuze  communicating  with  the  rocket  composition.  The  case  is  usually 
charged  solid,  by  means  of  a  ram,  or  a  press,  and  the  core  is  then  bored  out. 

The  dimensions  of  war  rocket9are  indicated  by  the  exterior  diameters  of  the 
cases. 

These  rockets  have  been  made  of  two  kinds,  viz : 

1.  The  Congreve  rocket,  which  has  a  directing  stick  fastened  to  the  tail  piece, 
in  the  axis  of  the  rocket. 

%  Holers  roeket,  which  requires  no  stick,  its  direction  being  maintained  by  a 
peculiar  arrangement  of  holes  in  the  tail  piece,  through  which  the  flamejissues. 

War  rockets  are  usually  fired  from  tubes  or  troughs,  mounted  on  portable 
stands,  or  on  light  carriages. 

For  some  memoranda  of  the  ranges  of  Hale's  rockets,  $et  Chapter  XIII. 

Fire  stone. 

C6MP08iTioi^.— Rosin 3  parts. 

Sttl^rj < 4    " 

Nitre 10    " 

Regulus  of  antimony.  .••••• 1    *' 

19 
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Pulverize  these  materials  separately ;  mix  them  with  the  hands,  and  sifl  them 
three  times.  In  a  furnace  of  the  second  kind,  (p.  230,)  or  in  an  iron  kettle  in  the 
open  air,  melt  together  1  part  of  mutton  iaUow  and  1  ofturpentku;  add  the  above 
composition,  a  small  quantity  at  a  time,  stirring  the  mixture  constantly  with 
large  wooden  spatulas.  Let  one  portion  of  the  composition  be  melted  before 
the  next  is  added,  and  work  with  great  precaution,  to  prevent  it  from  taking  fire. 

The  composition  is  cast  into  cakes,  or  into  cylindrical  moulds.  These  moulds 
are  made  of  paper  and  are  of  two  sizes:  No.  1,  for  13-in.  and  lO-in.  shells;  No. 
2,  for  8-inch,  42-pdr  and  32-pdr.  In  the  axis  of  the  cylinder  a  small  paper  tube 
is  placed,  to  contain  the  priming.  The  cases  of  the  moulds  are  about  .05  in. 
thick ;  they  are  made  by  rolling  rocket  paper  on  a  former,  and  fastening  it  with 
glue.    The  priming  tubes  are  made  with  4  turns  of  musket  cartridge  paper. 

The  moulds  are  supported  by  a  frame  of  wood,  in  the  bottom  part  of  which 
are  fastened  a  number  of  spindles  to  support  the  priming  tubes.  To  the  upper 
part  of  this  frame  a  tin  pan  is  fixed,  having  cylindrical  spouts  attached  to  the 
under  side,  to  support  the  upper  ends  of  the  moulds ;  the  frame  may  contain  20 
moulds  in  two  rows. 

When  the  composition  has  become  solid,  take  the  cylinders  out  of  the  frame, 
and  trim  them ;  charge  the  priming  tubes  with  the  composition  No.  1  for  mortar 
fuzes,  driven  with  21  blows  of  the  mallet,  and  dip  the  ends  of  the  cylinder  in 
mealed  powder. 


DIMBKSIONS   OF  CTUNDBR8,   ETC. 


No.  1. 


No.  2. 


Diameter  of  former  for  making  the  case..  • 

Length  of       ditto 

Exterior  diameter  of  the  case 

Length  of  the  case 

Diameter  of  the  former  for  priming  tubes. 
Length  of  ditto 

Diameter  of  the  spindle  of  the  mould. . .  • . 
Length  of  ditto        above  the  base. . 

duantity  of  composition  for  100  cylinders, 


In. 

1.3 
12. 
1.4 
3. 

0.25 
6. 

0.2 
4.25 

Lbs. 

18. 


In. 

0.9 
18. 
1. 
3. 

0.25 
6. 

0.2 
4.25 

Lbs. 

10., 
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Valenciennes  Composition. 

Nitre 50  parts. 

Sulphur 28     " 

Antimony 18     " 

Rosin 6     " 

The  composition  is  cast  in  cylindrical  copper  moulds  6  inches  long,  of  a 
diameter  to  suit  the  shell  in  which  it  is  to  be  used.  It  is  used  as  an  incendiary 
composition,  in  charging  shells,  and  is  inserted  along  with  the  bursting  charge, 
in  pieces  as  large  as  the  shell  will  admit  without  interfering  with  the  fuze. 

Carcasses, 


CALIBRE     -     - 

]3in. 

10-in. 

8- in. 

4Spdr. 

dS-pdr. 

24-pdr 

18-pdr. 

Lbs. 
19 

Lbs.  oz. 

7     8 

Lbs.  oz. 
4     4 

Lbs.  oz. 
2     8 

Lb.  oz. 
1    14 

Lb.  oz. 
1    10 

Lb.  oz. 
1     1 

Composition.  A  solution  of  equal  parts  of  white  turpentine  and  spirits  of 
turpentine,  incorporated  with  as  much  portfire  composition  as  will  give  the 
whole  a  compressible  consistency  ;  the  portfire  composition  must  be  previously 
mixed  with  a  small  quantity  of  finely  chopped  tow.  When  properly  incorpo* 
rated,  this  composition  is  compactly  pressed  into  the  carcass  with  a  drift,  so  as 
to  fill  it  entirely.  Sticks  of  wood  of  about  §  inch  diameter  are  then  inserted 
into  each  hole  of  the  carcass,  in  such  a  manner  as  to  meet  in  the  centre  of  the 
composition,  in  order  that,  when  they  are  withdrawn,  as  many  holes  shall 
remain  in  the  composition,  in  the  same  direction  ;  in  every  hole  thus  formed, 
insert  three  strands  of  quick-match,  of  a  length  sufiicient  to  allow  of  their  being 
folded  over  the  edge  of  the  hole  two  or  three  inches ;  some  dry  portfire  compo- 
sition must  then  be  pressed  into  the  interstices,  to  keep  the  quick-match  fast  in 
its  place.  Carcasses  may  be  filled  with  the  above  composition,  omitting  the 
UnOy  or  with  fire  stone,  and  the  holes  may  be  bored  with  a  gunner's  gimlet 
before  the  composition  becomes  hard.  The  quick  match  must  be  coiled  into 
the  holes  and  secured,  until  the  carcass  is  wanted,  by  fastening  a  small  cotton 
patch  over  the  holes  with  kit. 

Ccnimon  shells  may  be  loaded  and  used  as  carcasses  in  the  following  manner : 
The  bursting  charge  is  placed  in  the  bottom  of  the  shell  in  a  flannel  bag,  over 
which  carcass  composition  is  driven  until  the  shell  is  nearly  filled ;  then  insert  4 
or  5  strands  of  quick-match  which  must  be  secured  by  driving  more  composition 
upon  it.    These  shells,  after  burning  as  a  carcass,  explode. 
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Fire  Balls. 

Fire  hajUs  are  projeotiles  of  an  oval  shape  formed  of  sacks  of  canyas,  filled 
with  combustible  composition.  They  are  used  to  light  up  the  enemy^s  works 
and  are  loaded  with  shells,  to  prevent  them  from  being  approached. 

The  sacks  are  made  of  strong  and  close  canvas,  (sail  cloth,)  which  may  be 
cut  straight  and  gathered  at  the  ends ;  or  more  neatly,  cut  in  tliree  gores  or 
curved  pieces,  to  form  a  ball.  They  are  made  of  two  or  three  thicknesses  of 
stufT,  according  to  its  strength,  and  the  pieces  are  sewed  together  with  strong 
thread.  One  end  is  left  open,  or  the  bag  may  be  attached  to  an  iron  hoop, 
forming  a  mouth  for  charging  it ;  this  mouth  must  be  large  enough  to  admit  the 
shell  with  which  the  fire  ball  is  loaded.  Afler  being  sewed,  the  sack  is  turned, 
to  bring  the  seams  inside. 


COMPOSITION. 


13-in. 


10-in.    8-in. 


Rosin 

Pitch 

Mutton  tallow 

Spirits  of  turpentine 

Lmseed  oil 

Ghmpowder 

Dry  composition 

Chopped  tow 

Dry  composition,  additional. 


of   y 
tion.  i . 


xj^:«u#  «#•   V  Before  inserting   the   tarred   link    and 

.^^«  tinn   \     ^^ove  the  shin 

composiuon.  ^  ^j^^,^  ^^.^^^ 

S  Exterior  diameter 


Tarred  link . 


( Thickness. 


Lbs. 

8. 

4. 

1.5 

1. 

1. 
12. 
10. 

1. 

3. 
In. 

1. 
13. 

6.5 
2. 


Lbs. 

5.5 

2.75 

1. 

0.66 

0.66 

8. 

6.66 

0.66 

1.33 

In. 

1. 
10. 

6. 
1.75 


Lba. 

2.75 

1.25 

0.5 

0.33 

0.33 

4. 

3.33 

0.33 

0.66 

In. 

0.5 

8. 

4.75 
1.5 


The  dry  eompotiHon  consists  of: 

Beeswax • 0.66 

Nitre 16. 

Flowers  of  sulphur 6. 

Inflammable  saw  dust..... .*....^..  1.08 

Regulus  of  antimony 2.66 

Gunpowder • 1. 

Melt  the  beeswax  over  the  fire  and  add  the  nitre  to  it;  when  the  mixture  it 
about  to  melt,  take  it  off  from  the  fire  and  stir  in  the  sulphur ;  then  add  the  saw 
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4]u8t,  the  antimony,  and  lastly,  the  powder,  and  mix  them  with  the  hands — 
Work  with  great  caution  against  their  taking  fire. 

To  prepare  the  inflammable  saw  dust :  Boil  the  saw  dust  in  a  solution  of  half  its 
weight  of  nitre  dissolved  in  an  equal  quantity  of  water — crude  nitre  or  damaged 
gunpowder  may  be  used  for  this  purpose.  Evaporate  to  dryness,  stirring  fre- 
quently ;  then  spread  out  the  saw  dust,  to  become  perfectly  dry  before  being 
used. 

To  prepare  the  shell :  A  32-pdr.  shell  is  put  into  a  13-inch  fire  ball ;  a  24-pdr., 
into  a  10-inch;  a  12-pdr.,  into  an  8-inch.  The  shell  being  charged  with  pow- 
der, put  in  a  slow  fu^.  Dip  the  tarred  link  into  the  melted  rosin,  pitch,  and 
tallow,  and  fasten  it  with  twine  to  the  shell,  around  the  fuze  hole. 

To  charge  the  sack :  Put  in  the  soft  composition  to  the  height  indicated  in  the 
table,  and  level  it  with  a  spatula ;  put  in  the  shell,  with  the  tarred  link,  the  fuze 
downwards ;  fasten  the  shell  down  with  twine  passed  through  the  sides  of  the 
sack,  or  with  a  piece  of  canvas  sewed  to  the  sides.  Pill  the  sack  with  compo- 
sition to  the  proper  height  above  the  shell ;  put  the  additional  quantity  of  dry 
composition  in  a  heap  in  the  centre  of  the  sack,  and  finish  filling  it  with  the  soft 
composition.    Close  the  mouth  by  sewing,  or  tying  the  pieces  together. 

The  iron  bottom:  The  ball  is  furnished  with  an  iron  bottom,  to  prevent  it  from 
being  broken  by  the  force  of  the  charge  in  the  mortar.  These  bottoms  are  made 
of  plate  iron  3-16  in.  thick. 


DIMENSIONS. 


Inside  diameter  at  top. 
Depth  of  concavity  . . . 


13-in. 


In. 

10.6 
2.75 


10-in. 


In. 

8.25 
2.25 


8-in. 


In. 

6.5 
2.2 


The  iron  is  cut  in  a  circular  form,  heated  and  partly  shaped  with  a  set  ham- 
mer, in  a  concave  wooden  former  *,  it  is  again  heated  and  finished  in  an  iron 
former.  It  is  then  put  into  a  lathe,  where  the  outer  edge  is  trimmed  and  cham- 
fered to  the  thickness  of  ^  in. 

The  iron  bottom  is  attached  to  the  ball  with  the  following  cement : 

Lbs.     Oz. 

Beeswax 0        3 

Pitch 2 

Rosin 1 

Turpentine 1 

Brickdust 0        9 
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The  materials  for  the  cement  are  melted  successively  over  a  slow  fire,  and 
the  brick  dust  is  stirred  in  last. 

The  iron  bottom  is  filled  about  one-third  full  with  the  cement,  and  the  loaded 
end  of  the  fire  ball  is  inserted  in  it  and  left  to  cool. 

The  ball  is  next  covered  and  strengthened  with  a  net  work  made  of  spun  yarn 
or  cord,  from  0.25  to  0.5  inch  thick,  according  to  the  size  of  the  ball.  This  net 
work  is  commenced  at  the  bottom  of  the  sack,  and  terminates  at  the  top  in  a 
strong  loop,  which  forms  a  handle  for  carrying  the  ball.  The  ball,  when  fin- 
ished, should  pass  through  the  large  shell  gauge.  Fire  balls  are  dipped  in  a 
composition  of  equal  parts  of  pitch  and  rosin,  made  warm.** 

To  prime  the  haUa:  Make  4  holes,  about  3  in.  below  the  top,  by  driving  in 
greased  wooden  pins,  1  in.  diam.  and  2  in.  deep.  When  the  ball  is  to  be  primed 
take  out  these  pins  and  fill  the  holes  with  fuzes,  or  with  fuze  composition,  driven 
as  in  a  fuze,  and  with  two  strands  of  quick  match,  held  fast  by  the  composition; 
leave  room  in  the  priming  hole  for  coiling  the  quick  match,  and  cover  it  with  a 
piece  of  canvas  fastened  with  4  nails. 

The  balls  are  not  primed  until  they  are  to  be  fired. 

Light  Bails, 
Light  halls  are  made  in  the  same  manner  as  fire  balls,  except  that  there  is  no 
shell  in  them,  as  they  are  used  for  lighting  up  our  own  works. 

Tarred  Links.  (Tourteaux.) 

Are  used  for  lighting  up  a  rampart,  or  for  incendiary  purposes.  They  consist 
of  coils  of  soft  rope  placed  on  top  of  each  other  and  loosely  tied  together ;  the 
exterior  diameter  is  6  inches,  the  interior  3  inches.  They  may  be  made  of  pieces 
of  slow  match  about  15  feet  long;  immerse  them  for  10  minutes  in  a  composi- 
tion of  20  pitch  and  1  tallow,  and  shape  them  under  water;  when  dry,  plunge 
them  in  a  composition  of  equal  parts  of  pitch  and  rosin,  and  roll  them  in  tow  or 
sawdust.  In  making  them,  the  hands  of  the  workmen  should  be  covered  with 
iime^d  oiL 

A  link  takes  from  1  lb.  to  1|  lb.  of  composition  and  ^  lb.  of  tow.  Two  of 
them  are  piU  inin  a  rampai't  grate,  separated  by  shavings.  They  burn  one  hour 
in  calm  wiG^ther,  half  an  hour  in  a  high  wind,  and  are  not  extinguished  by  rain. 
The  grates  are  placed  about  250  feet  apart. 

Pitched  Fascines. 
FdE-ota  of  vmc  twigs,  or  other  very  combustible  wood,  about  20  in.  long  and 
4  in.  in  diomeier,  tied  in  three  places  with  iron  wire,  may  be  treated  in  the  same 
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manner  as  LinkSy  and  used  for  the  same  purpose;  their  inflammability  is  in- 
creased by  dipping  the  ends  in  melted  fire  stone. 

Torches. 

In  a  solution  of  equal  parts  of  water  and  nitre,  boil  old  rope  or  slow  match 
well  beaten  and  untwisted ;  let  it  dry  perfectly,  and  cut  it  in  pieces  about  4  feet 
long;  tie  three  or  four  of  these  pieces  around  a  piece  of  pine  wood  about  2  in. 
diameter  and  4  feeX  long ;  cover  the  whole  with  a  mixture  of  equal  parts  of  sul- 
phur and  mealed  powder,  moistened  with  brandy;  fill  the  intervals  between  the 
cords  with  a  paste  of  3  parts  of  sulphur  and  1  of  quick  lime.  When  it  is  dry, 
cover  the  whole  torch  with  the  following  composition : 

Pitch 3  parts. 

Venice  turpentine.... 3     " 

Turpentine • |    ** 

Kit. 

Composition:  9  rosin,  6  pitch,  6  beeswax,  1  tallow.  To  be  melted  together 
and  poured  into  water ;  then  worked  with  the  hands  until  it  becomes  soft  and 
pliable. 

Incendiary  Match, 

Boil  slow  match  in  a  saturated  solution  of  nitre ;  let  it  dry ;  cut  it  into  pieces, 
and  plunge  them  into  melted  fire  stone. 

A  yard  of  match  requires  about  1  lb.  of  fire  stone. 

Blue  Lights, 

Composition  for  100  Lights: 

Lbs.    oz. 

Saltpetre 9        10 

Sulphur 2  6| 

Red  orpiment 0        11 

The  ingredients  are  pulverized,  rubbed  between  the  hands,  and  passed  several 
times  through  a  fine  hair  sieve  ;  the  brilliancy  of  the  light  depends  on  the  purity 
and  thorough  incorporation  of  the  materials. 

The  composition  is  pressed  into  a  hemispherical  cup  about  2.5  in.  diameter, 
made  of  well  seasoned  wood,  (beech,  linden,  &c.,)  with  a  stem  or  handle  about 
the  size  of  a  13  in.  fuze.  It  is  primed  with  a  strand  of  quick  match,  and  cover- 
ed with  paper  which  is  pasted  over  the  bottom  of  the  cup. 


%:♦  »•.  K,u  cvi>  j»ittte>iia>i  ino;s  or  iL3airMiioN  and  firkwobks. 

.«M..*4  'lu:*  ^t.  :;^i.,.itu'y  \^i>v  u  o«iIiic«>  «■  tteeooDt of  their  weight;  Uieboxei 
vt^\.u.a  H«  \ipv  t»  ^rv  to^  >\Mstote»  and  so  paled  aa  to  admii  the  circulation  of  air 

*<«iid  ^^^.^  u  H.  kti'i  II  cool,  (lamp)  ard  dark  situatiomt,  ecnerally  in  oellan; 
•w  V  '•('**->  **^  ^i^*'  :i«««)  to  injure  them ;  the  occasional  drcdbdon  of  air  is  ne- 
.x.AJ»gu »   c*.   .^«.  ->nM«tr nation  of  the  boxes  or  barrels  conttiining  them. 

•/-••.'hji^u  '«r  MMii  arms  are  kept  in  magazines ;  the  bands  or  boxes  being 
*  trv  .t  *c  A  uer»  high  at  moat.  If  barrels  or  boxes  are  not  at  hand,  lay  the 
X..  si.Cii  iai  on  a  tarpaulin  and  pile  them  10  high. 

f'uca  oMNHtiuh^m^  cannon.  If  not  in  boxes,  it  should  be  placed  in  piles 
'\xuic^  ^  '.wo  parallel  rows  of  cartridges,  with  the  sabots  together ;  in  4  tiers 
o.  l:^fKir  ,  and  5  for  6  pdr.;  chock  the  lower  tier  with  strips  of  wood  fastened 
>k.ia  ^mMi)  nails;  put  a  layer  of  tow  2  in.  thick  between  the  shot;  let  the  piles 
:ii^:  ^Hi  pianks,  if  there  is  no  floor,  and  cover  them  with  tarpaulins ;  have  the 
'Kwv^  $wept,  and  the  cartridge  bags  brushed  off.  Leave  a  passage  of  18  in.  be- 
i^v^M)  the  double  rows,  and  keep  them  2  feet  from  the  walls. 

Kt\«d  ammunition  should  not  be  put  into  powder  magazines,  if  it  can  be 
A^vMd«d  ;  it  should  be  kept  in  a  dry  place,  above  the  ground  floor  if  practicable; 
I  (hv*  ;iiore  rooms  should  be  always  aired  in  fine  weather;  the  piles  should  be 

ji  ttkk«u  down  and  made  up  again  every  six  months  at  most,  the  bags  examined 

\\  mmI  repaired,  and  the  damaged  cartridges  broken  up.    A  ticket  on  each  pile 

«houId  show  the  number  and  kind  of  cartridges,  the  additions  to  the  pile,  and  the 
^i  4«u«a. 

|ij  Cwiisltrs.    Piled  up  like  fixed  ammunition,  in  4  tiers  for  24^s  and  18*8 ;  and 

ijj  \  ftwr  19*s  and  6's.    Empty  canisters  in  10  or  12  tiers ;  the  bottoms  and  covers 

I  •i^parately. 

Cmiridge  hagtJUUd.    Like  fixed  ammunition ;  or  packed  in  boxes  or  barrels. 
Ptper  cartridge  hags.    In  bundles,  packed  in  boxes  or  on  shelves,  in  a  dry 
u^ce,  with  the  precautions  before  indicated  against  worms  and  moths. 
l«tfded  shiUs  ahould  never  be  put  into  magazines,  except  from  absolute  neces- 
i '  l^y  ;  powder  is  not  well  preserved  in  them.    They  should  be  piled  on  the 

i  M9und  floor  of  a  secure  building— on  planks,  if  the  floor  is  not  boarded;  in  6 

%i  most ;  t^  f«aes  of  the  lower  tier  in  the  ^vacant  apaces  between  the  shells; 
of  the  other  tiers  turned  downwards,  like  >the  fuze  holes  of  empty  sheliij 
^  pile  should  be  covered  with  a  tarpaulin. 
Skw-makh.    In  a  dry  place,  such  as  a  garret. 
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Qfuek-match.  If  not  in  boxes,  it  may  be  hung  up  in  bundles,  on  ropes  or 
pins,  and  covered  with  paper. 

PHming  titbes,  Forces,  Fuzes,  Signal  Rockets.  In  safe  and  dry  situations, 
packed  in  boxes. 

Fire  haUs.  In  a  coo]  place,  separated  from  each  other  by  shavings  or  straw, 
if  they  are  piled  up. 

Tarred  Links.  Strung  on  a  rope  and  hung  up ;  for  transportation  they  are 
packe4  in  barrels,  with  straw  between  the  tiers. 

Fascines  and  Torches.    Packed  like  the  preceding. 

litre  stone  and  hieendiary  Compositions  should  not  be  kept  in  large  quantities. 

Percussion  primers,  in  cool,  dry  places,  apart  from  gunpowder  and  ammuni- 
tion. Some  cannon  primers  have  exploded  under  circumstances  which  led  to 
the  opinion  that  their  combustion  was  spontaneous.  They  should  be  carefully 
protected  from  rats,  &c.,  by  being  enclosed  in  glass  or  tin.     , 

BREAKING  tjP  UNSERVICEABLE  STORES. 

Cartridges  for  small  arms.  1  Box — 1  rectangular  screen,  of  brass  wire, 
which  fits  in  the  box — 1  board,  with  4  copper  hooks,  placed  across  the  middle  of 
the  screen— fcoiTcs  for  balls — barrels  for  powder — 1  paper  press — 1  sieve — stools. 

Put  the  bundles  of  cartridges  on  the  screen,  and  open  them  there  near  the  wire 
gauze ;  put  the  pieces  of  twine  on  the  hooks,  the  papers  on  the  board ;  the  balls 
remain  on  the  screen,  and  must  be  well  washed.  The  serviceable  papers  are 
put  under  the  press,  the  others  thrown  into  water  or  burnt.  The  powder  is 
dried  and  sifted,  to  separate  the  dust  and  the  caked  powder,  which  are  laid  by 
to  be  reworked,  or  to  be  melted  for  the  saltpetre. 

Fixed  ammunition  for  cannon.  1  Tarpaulin — 1  box — 2  barrels — 1  knife — 2 
brushes — 1  punch — 1  hammer—  1  scraper  (piece  of  sword  blade) — tow — a  ^1*6  half 
full  of  water,  to  clean  the  balls — stools. 

One  man  holds  the  cartridge  over  the  box,  whilst  another  cuts  the  twine,  takes 
off  the  strapped  shot,  brushes  it,  and  stands  it  on  the  tarpaulin,  on  its  sabot;  the- 
first  man  pours  the  good  power  into  a  barrel,  the  caked  powder  into  another, 
turns  the  bag  wrong  side  out,  and  cleans  it.  The  strapped  shot  are  taken  to  the 
door  of  the  laboratory,  where  the  shot  which  still  require  cleaning  are  separated 
from  their  sabots  and  immersed  in  the  tub  of  water ;  after  standing  some  time 
they  are  washed  and  cleaned.  The  others  remain  strapped.  The  serviceable, 
reparable,  and  unserviceable  cartridge  bags  are  separated  from  each  other ;  the 
last  are  immersed  in  water.  The  breaking  up  of  fixed  ammunition  requires 
many  precautions  and  should  never  be  done  in  the  magazine. 
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CAKrsTERf.  Turn  up  the  slit  ends  of  the  caniaterSt  take  ofT  the  ooYCfiBDd 
empty  the  canialei's,  separating  the  shot  and  boitomH. 

dutLTeD  GRAFS.  Gut  the  quilting,  open  the  ba^  and  take  out  the  shot;  thn 
separate  the  bag  frotrt  the  stools 

PoRTFtEiKS,  Split  the  paper,  take  out  the  compoaidon  and  pulverize  it  by 
rolling  for  2  hours.  It  may  be  made  to  burn  more  or  less  quickly  by  adding 
mealed  powder  or  sulphur^ 

UnloadiTig  Shells. 

This  [&  neeeBaary  in  order  to  save  room  in  the  8  to  re- ho  used ,  and  to  prerent 
accidents  atid  the  deterioration  of  the  powder.  It  should  be  performed  with 
great  care,  and  at  a  dist:\tice  from  the  magazines. 

1  Artificer — 1  helper^ 

1m  PL  CLIENTS.     1  Fme  iztractoT — a  coif  of  rope  ^  or  a  block  ^  to  pUce  the  shell  on— 

1  bract ^  with  biis  of  the  size  of  the  bore  of  ihe  fuzes. — 1  copper  chisel — 1  wcwdtn 
diift — I  maitet — 1  copper  hook^  and  ragSt  to  get  out  the  powder  and  clean  the  io- 
terior  of  the  aheSl — 1  knifr.^^  fuif  and  a  hasktt  for  the  powder  and  fuzes — a  tor- 
p9ulin — a  bucktt  ofwattr. 

For  large  BheilSy  in  addition  to  the  above:  a  pair  ofskdt  Aoofcsand  a  handset— 

2  ireslies  and  a  frames  to  rest  the  shells  on  after  extracting  the  fuze,  for  the  pur- 
pose of  emptying  the  shells  over  the  tub. 

Cut  off  the  cap  of  the  fuze  j  draw  the  fuze,  and  aa  soon  oa  It  is  loose,  hold  the 
shell  over  the  tub  and  empty  it. 

If  the  fuze  breaka^or  is  bruised  so  ihat  ihe  extractor  cannot  hold  it,  pour  water 
into  the  cup,  and  with  the  brace  and  bit  bore  out  about  0.25  in.  of  campositJOD; 
pour  in  more  water,  and  proceed  in  the  same  manner  until  the  com  position  ii 
removed  to  the  depth  of  3  inches^  then  use  the  extractor  again,  or  drive  thefttw 
in  with  the  wooden  drifL  If  this  cannot  be  done,  bore  out  all  the  compoaitioD 
and  wet  the  powder  in  the  shell,  by  pouring  water  through  the  fuze ;  then  drife 
in  the  fiize,  and  aplit  it  with  the  chisel,  to  get  out  the  pieces. 


Liniment  for  Bums. 

Sweet  oily  8  parts  ;  hartshorn,  1  part. 

Or,  equal  parta  of  linseed  oil  and  lime  water. 


CHAPTER     ELEVENTH. 


EQUIPMENT  OP  BATTERIES  POR  PIELD,  SIEGE,  AND 
GARRISON  SERVICE. 


EaUIPMENT   OF    FIELD    BATTERIES. 


INTERIOR   ARRANGEMENT    OF   AMMUNITION   CHESTS    FOR    FIELD 

GUNS  AND  HOWITZERS. — Plate  18. 

The  principal  divisions  of  a  chest  are  designated  as  the  rigkt  half  and  the  Itft 
half,  to  a  person  facing  the  front  of  the  cjfest. 

The  smaller  divisions  in  each  half,  perpendicular  to  the  sides,  are  designated 
as  firstt  seeondy  third,  &c.,  from  the  principal  partition,  each  way;  the  divisions 
parallel  to  the  sides  are  designated  as  the  front,  middle^  and  rear  divisions. 

Ammunition  Chest  for  the  ^-pounder  Gun. 

Eight  partitions,  (poplar,)  four  in  each  half,  perpendicular  to  the  sides  of  the 
chest.  The  partitions  are  supported  by  two  strips  of  wood  at  each  end,  forming 
a  groove  in  which  the  partition  slides;  each  strip  is  fastened  to  the  side  of  the 
chest  with  four  copper  nails. 

In  the  first  division  of  the  right  half  are  two  bokters,  for  sphericed  case  shot; 
one  fastened  to  the  principal  partition  by  3  screws;  the  other  fastened  to  the  first 
moveable  partition  by  3  screws. 

One  tray,  for  holding  equipments,  rests  on  the  partitions  in  the  left  half  of  the 
chest.  The  tray  has  two  sides,  two  ends,  and  one  hottam,  (poplar  or  white  pine.) 
The  sides  and  ends  are  dovetailed  together  and  fastened  by  12  nails;  the  bottom 
is  fastened  to  the  ends  and  sides  by  14  brass  screws.  Three  finger  holes  are  bored 
in  the  inside  of  the  ends,  to  lift  the  tray  by ;  and  a  hole  is  bored  through  the 
middle  of  the  bottom,  to  let  the  air  escape  when  the  tray  is  lifted  out. 
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jfmmunition  Chest  for  the  Impounder   Gun^ 

Six  peariUiofiSt  three  in  each  half,  perpendicular  (o  the  sidea  of  the  cheat,  sup- 
ported as  in  the  6-ponnder  chest. 

Four  bolsters^  for  spherical  case  shot;  one  of  tbem  fastened  to  the  priiicip«l 
parlilion  with  3  sa'tws;  two  fastened  to  the  first  partition  in  the  right  half  with 
3  screws^  and  one  to  the  left  side  of  the  second  partition,  rL»;ht  half,  with  3  scrtwi. 

The  aecond  and  third  partitions  in  the  right  half  are  made  higher  than  the 
othcra,  to  suit  the  height  of  the  canislera  fixed. 

One  tray,  for  Rquipmencs^  in  ihe  left  haif;  made  like  that  for  the  6*pdr  chest 

Ammunition  Chest  for  the  X^-pountl^r  Howitzer, 

Six  partiii4mSi  three  in  each  half,  supported  like  tho»e  of  the  6-poiinder  cheat 

Tteenty-one  holsierSy  for  the  iower  tier  of  shells  and  spherical  case  shot.  Thtj 
arc  cupped  out  to  receive  the  balls,  and  have  hofes  bored  through  the  bottom, 
for  the  fuzes  to  lie  in*  They  are  placed  in  the  bottom  of  the  chest,  ihree  in  earh 
diviaion,  except  the  hrst  division  in  the  right  half;  they  are  fastened  to  the 
bottonn,  each  by  4  sprigs* 

T\Dt:nty- eight  props,  for  the  upper  tier  of  sheila  and  spherical  case.  Four  of 
the  props  are  placed  in  each  division,  except  the  first  one  in  the  right  hiilf.  Two 
of  them  are  fastened  to  each  end  of  the  chest,  two  to  the  left  side  of  the  prin* 
cipal  partition,  and  tvL^o  to  the  rig-ht  side  of  the  Urst  partition  in  the  ri^ht  halft 
each  by  6  copper  nath. 

The  re«t  of  the  props  are  fastened  in  pairs  to  the  moveable  partitions,  each  by 
6  copper  nai£t. 

Six  props  for  canisters,  (oik,)  in  the  fimt  division  of  the  right  half;  tbff« 
"ftatened  to  the  principal  partition,  three  to  the  moveable  partition,  each  wUh 
3  screMOS^ 


Ammunition  Chest  for  the  ^i-pounder  Howitzer* 

Eight  linings^  two  in  each  of  the  front  and  rear  divisions,  fastened  to  the  etnis 
of  the  cheat  and  to  the  principal  partition,  each  by  6  copps^'  itoi/s. 

Four  long partitionsj  two  in  each  half,  parallel  to  the  sidea  of  the  chest;  they 
are  supported  by  the  end  linings  and  by  Iwn  uprighl  Btriptt^  ^tened  to  the  endi 
and  principal  partition,  each  by  4  copptr  naih. 

Two  ikori  pmriiHoni  for  canisters,  in  the  rear  division  of  the  right  half;  eaeh 
of  them  is  supported  by  4  slrips,  fastened  to  the  back  of  the  cheat  and  to  ihehnf 
partition,  each  by  3  capper  nmU. 
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Seven  short  partitions,  for  shells  and  spherical  case  shot :  two  in  each  of  the 
front  divisions;  two  in  the  rear  division  of  the  left  half,  and  one  in  the  middle 
division  of  the  right  half.  These  partitions  sUde  into  grooves  made  each  by  two 
upright  stripSf  which  are  fastened  to  the  sides  and  to  the  long  partitions,  each  by 
4  copper  nails^  each  partition  is  formed  of  two  pieces  which  slip  into  the  grooves, 
otte  over  the  other. 

Thirty'three  bolsters  for  shells  and  spherical  case.  Seven  of  them  are  fastened, 
at  the  bottom  of  the  chest,  to  the  end  linings  of  the  two  front  divisions  and  the 
left  rear  division,  and  to  the  principal  partition  in  the  right  middle  division,  each 
by  2  screws.  Twenty-four  of  the  bolsters  are  fastened  in  pairs  on  each  side  of 
the  short  partitions  of  the  two  front  divisions  and  the  left  rear  divisions ;  twelve 
to  the  lower  half  and  twelve  to  the  upper  half  of  the  partitions;  each  pair  fast- 
ened by  3  screws  which  pass  through  the  bolsters  and  the  partition.  Two  bolsters 
are  fastened  to  the  left  side  of  the  middle  partition  in  the  right  half,  one  to  the. 
lower  and  one  to  the  upper  part  of  the  partition,  each  by  2  screws. 

Ammunition  Chest  for  the  S^-pounder  Howitzer. 

Six  long  partitions,  three  in  each  half;  one  parallel  to  the  ends,  and  two  par- 
allel to  the  sides  of  the  chest ;  each  partition  is  supported  by  4  strips  fastened  to 
the  sides  and  ends  of  the  chest,  or  to  the  oUier  partitions,  each  by  5  copper  naUs. 

Four  short  partitions,  one  in  the  front  and  rear  division  of  each  half,  made  in 
two  pieces  and  fastened  in  the  same  manner  as  those  of  the  24-pounder  howitzer 
chest. 

Twenty-one  bolsters  for  shells  and  spherical  case.  Seven  of  them  are  fastened, 
at  the  bottom  of  the  chest,  to  the  ends  and  cross  partitions,  each  by  2  sereins. 
Twelve  bolsters  are  fastened  in  pairs,  as  in  the  24-pounder  howitzer  chest,  lo 
the  short  partitions  in  the  left  half,  and  in  the  rear  division  of  the  right  half. 
Two  bolsters  are  fastened,  in  like  manner,  on  the  right  side  of  the  short  parti- 
tion in  the  right  front  division. 
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Screws  and  JVails  for  interior  of  •Ammunition  Chests, 


DISIONATION. 


I  Screws 


I  For  2  bolsters  for  spher.  case. . 

I    **    tray 

[  .Yoib,  for  groove  strips  

r  C  For  2  single  bolsters 

I  Scrnos  <    "    2  double    do 

I  (   "  tray 

[.Yatit,  for  groove  strips 

I  For  3  bolsters  for  canisters  .... 

3      do 

bottom  bolsters 

upper  bolsters  and  strips. . . 

i  «-^^«.  5  ^of  9  single  bolsters 

Screws  I    »,    12  pairs  double  do 

[  ^aiU,  for  linings  and  strips 

.  f,  {  For  9  single  bolsters 

^<^*^M   "    6  pairs  double  do 

'  ^TaUs^  for  strips 


No. 


6 

14 

128 

6 

3 

14 

96 

9 
9 

84 
264 

18 

36 

216 

18 

18 

200 


Size. 


No.  14 

No.  12 

3d 

No.  14 

No.  14 

No.  12 

3d 

No.  14 
No.  14 

Sprigs. 
3d 

No.  14 

No.  14 

3d 

No.  14 

No.  14 

3d 


Leoctb.1     Kind. 


1.25 

1. 

1.13 

1.25 
2. 
1. 
1.13 

1.26 
1.5 
1.5 
1.13 

1.5 
2. 

1.13 

1.5 

2. 

1.13 


Iron. 
Brass. 

Copper. 

Iron. 
Do. 
Brass. 
Copper 

Iron. 
Do. 
Do. 

Copper. 

Iron. 
Do. 

Copper. 

Iron. 
Do. 

Copper. 


Bill  of  Boards  for  interior  of  Ammunition  Chests. 


SttlONATlON. 


DiMiMsiONs,  (rough.) 


Length.  Width.   Tbick- 


a:    . 


[Partitions 

I  C  bottom. 

Tray.  <  sides... 

[  (ends... 


Partitions 

C  bottom. 

Tray.  <  sides... 

(ends.... 


r  Partitions 

I  Bolsters  for  lower  tier. 
I  Props  for  upper  tier.. . 
i  Bolsters  for  canisters. . 


at  if 
Jo 


(Partitions.. . 
Linings.... 

V  Partitions  . . 


In. 

168 
22 
22 

20 

84 
42 
22 
22 
20 

120 
54 

90 

8 

96 
13 
96 
54 

108 
60 


m. 
11. 
20. 
10. 
11. 

12. 
14. 
20. 

7.5 

9. 

15.5 
10. 
12. 
10. 

15.5 
10.5 
8.25 
15.5 

16. 

8.5 


In. 

0.625 
0.75 
0.75 
1. 

0.75 
0.75 
0.75 
0.75 
1. 

0.75 
2. 
1. 
1.5 

0.75 
1. 
1. 
1. 

1. 
1. 


Feet 
8.02 
2.29 
1.15 
1.53 

5.25 
3.06 
2.29 
0.86 
1.25 

9 

7.501 

7.5 

1.87 

7.75 
0.94 
5.5 
5.81 

12 
3.54 


Poplar. 
)  Poplar, 
>  or  white 
)  pine. 

Poplar. 

)  Poplar, 
\  or  white 
3  pine. 

Poplar. 

Do.* 
Oak. 

Poplar. 
Do. 
Do. 
Do. 

Poplar. 
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FOR  6-POUNDER  GUN. 

Shot,  fixed 


35 

5 
10 
2 
2 
5 
3 

.  60 
Friction  primers 40 

■^  ■  ■  20 

6 

4 


Spherical  case,  fixed 

Cfanisters,  fixed 

Spare  cartridges,  l|  )b.. . . 

(2sec.— 5/acJfc... 
Fuzes. . .  <  3  sec. — Red. . . . , 

(  4  sec. — Green  . , 
Percussion  primers. 


Priming  tubes. 
Slow  match,  yards. . 
Portfires 


FOR  12-POITNDKR  GUN. 

Shot,  fixed 


Spherical  case,  fixed 

Canisters,  fixed 

Spare  cartridges,  2}  lbs. . . . 

!2  sec^B/odk. . . 
3sec.~i2ed.... 
4  sec-Green.. 
b  Bee— Yellow  . 

Fercossion  primers 

Friction  primers 

Priming  tubes 

Slow  match,  yards 

Portfires 


FOR  l^PDR.  HOWITZER. 

Shells,  fixed 

Spherical  case,  fixed 

cfanisters,  fixed 

C  2  sec— J?/acfc. . 
Fuzes. . .  <  3  sec— jRed.. . . 

(  4  sec. — Green . 

Percussion  primers 

Friction  primers 

Priming  tubes 

Slow  match,  yards 

Portfires 


Lbs. 
266. 

34.1 

84. 
2.6 

V   0.1 

0.08 
0.52 
0.30 
1.15 
1.15 


390.00 


308. 

108. 
67.64 
5.12 

i  0.16 

0.05 
0.33 
0.30 
1.15 
1.15 


491.90 


157.5 
250. 
47.4 

I   0.7 

0.06 
0.40 
0.30 
1.15 
1.15 

458.66 


In  the  left  half,  and  in  4th  and  5th 

divisions  of  ri^ht  half. 
In  1st  division,  ri^ht  half. 
In  2nd  and  3d  divisions,  right  half. 
On  the  spherical  case. 

In  the  fuze  pouch,  or  in  bundles  in 
the  tray. 

f  In  the  tube  pouch,  or  in  bundles  iv 
i      the  tray. 

J  On  the  ammunition  in  right  half. 


in  left  half,  and  in  4th  division  of 

right  half. 
In  1st  and. 2nd  divisions,  right  half. 
In  3d  division,  right  half.  ' 

On  the  spherical  case. 

In  fuze  pouch,  or  in  bundles  in  the 
tray. 

[  In  tube  pouch,  or  in  bundles  in 
the  tray. 

j  On  the  ammunition  in  right  half. 


In  2nd,  3d,  &  4th  divisions,  right  half. 

In  left  half. 

In  1st  division,  right  half. 

In  the  fuze  pouch,  or  in  bundles,  on 
the  canisters,  &c. 

'  In  tube  pouch,  or  in  bundles,  on 
the  canisters,  dbc. 

'  On  the  canisters. 
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Ammumiion  carried  in  each  CAes/— C(Mitinued. 


NO.     WEIGHT. 


FOR  24-PDR.  HOWITZBR. 


Shells,  strapped 

Spherical  case,  strapped . 

Canisters 


CarUidges. 


Fuzes  .• . 


I  Small  charge. 
Large  charge 

rSsec—^/ocA: 
I  3  sec— Bed.. . 
I  4  sec. — Green 
I  5  sec. — Yellow 


Percussion  primers . 
Friction  primers. . . . 

Priming  tubes 

Slow  match,  yards. . 
Port  fires 


FOR  32-PDR.  HOWITZER. 

Shells,  strapped 

Spherical  case,  strapped . . 

Canister 

_    ,  .J         (  Small  charge. 
Cartridges.  J  L^^g^t^^^l^ 

1  2  sec— B/ocfc. 
3sec.— iierf... 
4  sec— Green 
5  sec — Yellow 

Percussion  primers 

Friction  primers. . . . h . . . 
Priming  tubes 

Slow  match,  yards 

Portfires 


Lbs. 

225.60 
184.00 

63.75 
53.82 


5.40 


0.40 


0.04 
0.26 
0.15 
1.15 
1.15 


535.72 


196.80 
186.00 

28.50 

46.50 
3.88 


0*28 


0.03 
0.20 
0.15 

1.15 
1.15 

464.64 


In  lell  half. 

In  front  and  middle  divisions  of  right 

half. 
In  rear  divisions  of  right  half. 

12  in  middle  division,  left  half}  9  io 
middle  division,  right  half;  2  on 
canisters. 

On  canisters. 


>  As  for  12-poaiider  howitzer. 


Front  and  rear  divisions  of  Icftjialf. 
Rear  divisions,  and  right  front  di- 
vision of  ri^ht  half. 
Left  front  division,  right  hall.; 

>  1st  division  in  each  half. 


In  fuze  pouch,  or  in  the  middle  di- 
visions. 


'in  tube  pouch,  or  in  the*niid<Be 
divisions. 


!■» 


middle  divisions. 
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FOR  A  GUN  OR  HOWITZER 
CARRIAGE. 


Sponges  and  rammers. . . 

Sponge  covers 

Worm  and  staff. 

Handspikes 

Sponge  bucket 

Prolonge 

Linstock 

Lock 

Lock  cover 

Tar  bucket 

Water  bucket,  (leather) . 
Qunner^  havresacks. . . 

Tube  pouch 

Fuze  pouch 

Vent  punch < 

Gunner^s  pincers 

Tow  hook 

Tangent  scale 

Thumb  stalls 

Priming  wire 

Lanyard  for  friction  primers 

Gkinner's  gimlet 

Fuze  plug  reamer 

Tarpaulin,  large 


FOR   A   CAISSON. 


Fellinf  axe 

Shovel,  long  handle. 

Pick  axe 

Spare  handspike. .. . 

Spare  pole 

Spare  wheel 

Tow  hooks 


Tar  bucket 

Watering  bucket,  (leather) 
Tarpaulin,  large 


Lbs. 


0.28 
3.6 

14.5 

10. 

18. 
0.9 
2.75 
0.9 
7. 
8. 

3.72 
0.95 
0.95 
0.08 
0.85 
0.60 
0.21 
0.01 
0.08 
0.10 
0.08 
0.3 

54. 


12-pdr.,11.61b8.;  6pdr.,91bs. 
On  the  gun  carriage. 

On  the  gun . 
On  the  limber. 


In  the  implement  trays,  or  in  other 
*     vacant  spaces  in  the  ammunition 
chest. 


>  In  the  tube  pouch . 

In  the  fuze  pouch. 
Strapped  on  the  ammunition  chest. 


6. 

4.75 
6.5 
7.25 
25.30 
180. 
1.2 

7. 

8. 

54. 


In  the  places  provided  for  them  on 
the  caisson  body . 

One  in  the  limber  chest,  and  one  in  a 
caisson  chest. 

>  On  the  limber. 

Strapped  on  the  limber  chest. 


Two  pairs  of  straps  for  the  tarpaulins  are  fastened  with  screws  to  the  edgei 
of  the  lid  of  the  limber  chest,  at  10  inches  from  the  ends.    The  straps  are  1.25 
inch  wide ;  the  front  straps,  24  inches  long ;  the  rear,  10  inches  long,  with 
buckles :  each  fastened  with  two  1  inch  screws. 
20 
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Weights  of  Gun  carriages  and  Caissons^  equipped  far  Field  Service, 


DBSIONATIOK. 


GUN  CARRIAGE. 

Gun 

Gun  carriage,  without  wheels 

Two  wheels 

Limber  body,  without  wheels 

Two  wheels 

Ammunition  chest,  with  inte- 
rior divisions 

Ammunition,  packed 

Large  tarpaulin 

Other  implements  and  equip- 
ments  

Total  weight 

Number  of  rounds  of  ammu- 
nition on  each  limber 

CAISSON. 

Body,  without  wheels 

Two  wheels .-. . . 

Two  ammunition  chests 

Ammunition,  packed  in  do. . 
Limber  body,  without  wheels 

Two  wheels 

Ammunition  chest 

Ammunition,  packed  in  do. . 

Large  tarpaulin 

Other  implements  and  spare 
parts 

Total  weight 

Number  of  rounds  of  ammu- 
nition on  each  caisson  and 
its  liml>er •  •  •  •  • 


FOR  GUNS. 


6-pdr. 


Lbs. 

884 
540 
360 
335 
360 

185 

395 

54 

83 


3,196 


50 


Lbs. 

432 
360 
370 
790 
335 
360 
185 
395 
54 

246 


3,527 


150 


12-pdr. 


Lbs. 

1,757 
783 
392 
335 
360 

182 

497 

54 

86 


4,446 


32 


Lbs. 

432 
360 
364 
994 
335 
360 
182 
497 
54 

246 


FOR  HOWITZERS. 


13-pdr. 


Lbs. 

788 
540 
360 
335 
360 

206 

465 

54 

83 


3,191 


Lbs. 

432 
360 
412 
930 
335 
360 
206 
465 
54 

246 


3,824 


96 


3,800 


117 


24-pdr. 


Lbs. 

1,318 
736 
392 
335 
360 

198 

541 

54 

86 


32-pdr. 


23 


Lbs. 

432 
360 
396 
1,082 
335 
360 
198 
541 
54 

246 


4,004 


Lbs. 

1,890 
783 
392 
335 


192 

470 

54 

86 


4,020  I     4,562 


15 


Lbs. 

432 
360 
384 
940 
335 
360 
192 
470 
54 

246 


3,773 


45 
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EQUIPMENT   OF   TRAVELLING   FORGES    AND    BATTERY   WAGONS. 

One  forge  and  one  battery  wagon  accompany  each  field  battery.  They  are 
furnished  with  the  tools  and  materials  required  for  shoeing  horses  and  for  ordi- 
nary repairs  and  preservation  of  carriages  and  harness. 

Other  forges  and  battery  wagons,  equipped  for  the  general  service  of  the  army , 
accompany  the  field  park  which  contains  the  general  supplies  of  ordnance  stores. 

The  forge  for  the  field  battery  is  designated  by  the  letter  A. 

The  f<yrge  for  the  field  park  "  "  "  B. 

The  battery  wagon  for  the  field  battery         "  "  C. 

The  battery  wagon  for  the  field  park  '*  "         D. 


EQUIPMENT   OF   A   FORGE    FOR   A    FIELD    BATTERY. 

Interior  arrangement  of  the  Limber  Chest. 

The  chest  is  marked :  Forge  A. 

There  are  five  boxes  for  tools  and  stores ;  oru  shoeing  box^  and  one  can  for  oil. 

The  boxes  are  marked :  A,  Nos.  1,  2,  3,  4,  5. 

They  are  made  of  white  pine,  .75  in.  thick,  with  loose  covers  of  the  same 
thickness;  the  covers  have  three  I  in.  holes  bored  in  each  end,  to  lift  them  by. 

Two  handles  of  double  leather  are  nailed  on  the  inside  of  the  ends  of  the 
boxes,  so  as  not  to  interfere  with  the  covers. 

The  sides  and  ends  of  all  the  boxes  for  the  forges  and  battery  wagons  are 
4ovetailed  together,  and  fastened  with  8d.  nails;  the  covers  are  made  with  clamps 
on  the  ends. 


Exterior  dimensions  of  the  Boxes  for  Forge  A. 

AESIOKATION. 

Length. 

Width. 

Depth.!'  Weight. 

REMARKS. 

A,Nos.l(fc3 
A,  No.  2. . . . 
A,  No.  4.... 

A,  No.  5.... 
Shoeing  box. 

In. 

17.8 
17.8 
23.5 

39.8 
16.5 

In. 

13.25 
13.25 

8. 

9.8 
8. 

In. 

7.5 
7.5 
6.5 

6.5 
6.5 

1 

,    Lbs. 

8.25 
j    9.75 

1    8. 

14.5 
4.7 

Aparti'nat4.5in.  from  one  end. 
A  partition  for  oil  can,  at  5.25 
in.  from  one  end. 

The  oil  can  is  made  of  tin,  to  hold  one  quart;  it  is  five  inches  square  and  four 
inches  high,  with  a  neck  for  a  cork,  one  inch  diameter  and  .5  in.  high,  near  one 
corner.     Weight  0.9  lb.    It  is  marked :  A,  Spsrm  oil. 
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Boxes  Nos,  1,  2,  and  3,  are  placed  in  the  bottom  of  the  cbest;  No.  1  against 
the  left  hand ;  No.  2  in  the  middle. 

No.  4  is  placed  on  top  of  Nos.  1  and  2,  against  the  left  end  and  the  hack  of 
the  chest ;  the  division  for  the  oil  con  on  the  left  hand. 

No.  5  is  placed  on  top  of  Nos.  1,  2,  and  3,  against  the  front  of  the  chest. 

The  shoeing  box  is  placed  on  No.  3,  against  the  right  end  and  the  back  of  the 
chest. 

The  tools  and  stores  in  all  the  boxes,  and  in  the  forges  and  battery  wagonf^ 
are  securely  packed  with  tow. 

Contents  of  the  Ldmber  Chest  of  Forge  A. 


SMITH'S  TOOLS  AND   STORES. 


Horse  shoes,  Nos.  2  and  3 lbs. 

Horse  shoes,  Nos.  2  and  3 lbs. 

Horse  shoe  nails,  Nos.  2  and  3 lbs, 

Washers  and  nuts,  No.  2 

Washers  and  nuts.  No.  3 

Washers  and  nuts.  No.  4 

Nails,  No.  1,  C lb. 

Nails,  No.  2,  C lb. 

Tire  bolts 

Keys  for  ammunition  chests 

Linch  washers 

Linch  pins 

Chains,  Nos.  1  and  2 ft. 

Cold  shut  S  links.  No.  3 

Cold  shut  S  links,  No.  5 


Hand  cold  chisels 

Hardie , 

Files,  assorted,  with  handles 

Buttress , 

Hand  punches,  round  and  square 

Screw  wrench 

Hand  screw  driver 

Hand  vice 

Pair  smith's  callipers 

Pr,di;;::!N08.  I,2.3,and4 

Wood  screws,  1  in.,  No.  14 groce. 

Ctuart  can  of  sperm  oil 


Carried  forward 319.63 


100 

100 

50 

30 

10 

4 

I 

12 

50 
12 

2 
1 
12 
1 
2 
1 
1 
1 
1 
[    4 

'J 

1 


In  Box  A,  3. 
91.11 Iba. 


Lbs.    I 

100.00    Box  A,  1. 
100.00    Box  A,  3. 
50.00  I  Box  A,  2;  large  div*n 

5.25 
3.20 
2.15 
1.00 
1.00 
5.00 
1.80 
7.30 
8.37 
1.54 
2.50 
2.00 


2.00 
0.75 
10.00 
1.50 
2.00 
2.42 
0.32 
1.00 
0.40 
1.50 
1.83  I 
2,10  I 
2.70 


In  Box  A,  4 

^     28.52  IboL 


FORGE    FOR   A    FIELD    BATTERY. 

Contents  of  the  Limber  Chest — Continued. 


sod 


SMITH  S   TOOLS  AND  STORES. 


NO.     WEIGHT. 


Brought  forward '. . . 

Fire  shovel |  1 

Poker I  1 

Split  broom 1 

Hand  hammer.... {  1 

Riveting  hammer !  1 

Nailing  hammer '  1 

Sledge  hammer !  1 

Chisels  for  hot  iron !  2 

Ohisels  for  cold  iron !  2 

Smith's  tongs i  3 

Fore  punch ,  1 

Creaser 1 

Fuller 1 

Nail  claw ]  1 

Round  punch 1 

Tap  wrench '  1 

Die  stock 1 

Nave  bands,  developed ;  4 

Tirie  bands,  developed 2 

Shoeing  hammer ;  1 

Pair  pincers j  1 

Rasps,  (12inches) |  2 

Shoeing  knife I  1 

Toe  knife '  1 

Pritchel 1 

Nail  punch 1 

Clinching  iron '  1 

Oil  stone 1 

Leather  aprons 2 

Iron  square I 


Padlock 1 

Tar  bucket |    1 

Boxes :    6 

Tow  for  packing '. . . . 


Total. 


319.63 
3.05 
1.90 
1.25 
3.50 
1.05 
1.80 

10.50 
3.00 
3.00 

15.00 
1.00 
1.00 
2.40 
5.00 
2.10 
3.75 
6.25 

11.75 
2.75 

0.82 
2.00 
2.15 
0.33 
0.30 
0.85 
0.80 
1.00 
1.50 
3.00 

2.00 

0.50 

7.00 

53.45 

5.00 

480.38 


In  Box  A,  5. 
80.05  lbs. 


In  shoeine  box. 
12.75  IBs. 


C  Fastened  on  inside  of 
<    the  chest  cover  with 
f   two  copper  clamps. 
On  the  chest. 
On  its  hook. 


J 
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Contents  of  the  Forge  Body^  A. 


Box  A,  6,  of  the  same  dimensions  as  A,  1,  is  carried  in  the  iron  room. 
To  put  this  box  in,  or  take  it  out,  loosen  the  thumb  nuts  and  raise  the  rear 
of  the  bellows  an  inch. 


TOOLS  AND  STORES. 


Water  bucket,  wood. 

Anvil 

Vice 


Watering  bucket,  leather 

Bituminous  coal lbs. 

Coal  shovel 

Padlock 

Horse  shoes,  Nos.  2  and  3 lbs. 

Square  iron,  \  in.  and  |  in lbs. 

Flat  iron,  \{  in.])<|  in.,  1  in-X  j  in- 

and  1|  in-XI  m Ihs. 

Round  iron,  |  in lbs. 

Cast  steel,  |  in.  square lbs. 

English  blister  steel lbs. 

Box 

Tow 


Total,  exclusive  of  vice. 


1 

1 
1 

1 

250 

1 

1 

100 

100 

50 

50 

5 

5 

1 


Lbs. 

10.00 

100.00 

29.00 

8.00 

250.00 

4.75 

0.50 

100.00 

100.00 

50.00 
50.00 
5.00 
5.00 
8.25 
2.00 


693  50 


On  its  hook. 
On  the  fire  place. 
Fixed  on  the  stock  of 

the  carriage. 
On  the  vice. 

>  In  the  coal  box. 

On  coal  box. 
Box  A,  6,  in  iron  roonr. 


In  the  iron  roora^ 
The  bars  not  more 
than  3  feet  lon^; 
the  square  iron  m 
2  bundles. 


Note. — 100  lbs.  of  horse  shoes,  assorted,  contain  90  shoes. 
1  lb.  horse  shoe  nails,  No.  3,  contains  140  nails. 
1  lb.   horse  shoe  nails.  No.  2,  contains  112  nails. 


EQUIPMENT  OF  A  BATTERY  WAGON  FOR  A  FIELD  BATTERY. 

Interior  arrangement  of  Limber  Chest, 

The  chest  is  marked :  Battery  wagon,  C. 

The  tools  and  stores  are  carried  in  four  boxes,  marked  C,  Nos.  1,  2,  3,  and  4, 
respectively,  and  in  one  oU  can. 

The  boxes  are  made  of  white  pine  .75  in.  thick,  with  leather  handles  inside, 
and  loose  covers,  like  those  of  the  limber  chest  of  Forge  A. 

The  covers  of  Nos.  1  and  2  are  .75  in.  thick;  those  of  Nos.  3  and  4  are  .5 
in.  thick. 


BATTERY  WAGON  FOR  FIELD  BATTERY. 
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Exterior  dimensions  of  the  Boxes. 


DB8IOKATI0N. 


C,  No.  1.. 
C,  No.  2.. 
C,  No.  3., 
C,  No.  4., 


Length. 


In. 

17.8 
26.5 
39.8 
39.8 


Width. 


In. 

13.25 

17.8 
9.8 

8. 


Depth. 


In. 

7.5 
7.5 
6.25 
6.25 


Weight. 


Lbs. 

8.25 
17.5 
12.5 
11. 


No.  3  has  a  partition,  at  5.25  from  one  end,  for  the  oil  can. 

No.  4  has  two  partitions  perpendicular  to  the  sides,  making  three  divisions 
15.8  in.,  10  in.,  and  11  in.  long,  respectively. 

The  oU  can  is  like  that  for  the  limber  chest  of  Forge  A,  and  is  marked:  C, 
Sperm  oil. 

Boxes  Nos.  1  and  2  occupy  the  bottom  of  the  chest ;  No.  1  against  the  left  end. 

Nos.  3  and  4  are  placed  on  top  of  Nos.  1  and  2 ;  No.  3  against  the  rear  of  the 
chest. 

Contents  of  Limber  Chest  for  Battery  Wagon^  C. 


TOOLS  AND  STORES. 


KG.     WEIGHT. 


CARRIAGE   MAKER^S  TOOLS. 


Hand  saws , 

Tenon  saw,  (14  in.).. . . 

Jack  plane 

Smoothing  plane 

Brace,  witn  24  bits 

Spoke  shave 

Gauge 

Plane  irons 

Saw  set 

Rule,  (2  feet) 

Gimlets.....' 

Compasses 

Chalk  line 

Brad  awls 

Scriber 

Saw  files,  (4}  in.) 

Wood  files,  (10  in.)  . . . 
Wood  rasp,  (10  in.).... 
Trying  square,  (8  in.). 
Hand  screw  driver 


.pair 


Lbs. 

4.00 
1.50 

4.15 
1.80 
4.35 
0.30 
0.30 
1.05 
0.25 
0.14 
0.95 
0.18 
0.10 
0.17 
0.15 
0.87 
1.12 
0.40 
0.60 
0.32 


S  Fastened  to  the  inside 
of  chest  cover. 


In  Box  C,  1. 
17.20  lbs. 


Carried  forward 22.70 
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Limber  Ckegt  far  Battery  Wagon,  C — Continued. 


TOOLS  AND  STORES. 


Q^rought  forward 

CARRIAGE  maker's  TOOLS — Cont*d. 


Oil  stone 

Broad  axe . . . 
Hand  axe  .... 
Claw  hatchet.. 
Claw  hammer. 

Pincers,  (small) pair. 

Table  vice 

Framing  chisels,  (1  in.  and  2  in.)< 
Firmer  chisels,  (J  in.  and  1^  in.).. 
Framing  gouges,  (1  in.  and  1|  in) 
Augers  and  handles,  (|  in.  |  in.&l  in.) 


Screw  wrench 1 

\l 

1 
1 


th  handles.. 


Felling  axe 

Adze 

Frame  saw 

Cluart  can  of  sperm  oil 


'I  wi 


SADDLER^S  TOOLS  AND  STORES. 


Mallet. 
Clam.. 


Hammer 

Shoe  knife 

Half  round  knife 

Shears pair 

Sand  stona. 

Rule,  (2  feel) 

Needles 

Awls  and  handles 

Punches 

Pincers pair . 

Plyers pair. 

Claw  tool t-. 

Creaser , 

Thimbles 

Strap  awl 

Bees'  wax lbs. 

Black  wax lbs. 

Bristles ..oz. 

Shoe  thread '. lbs. 

Patent  thread lbs 


Carried  forward « 96.21 


1 
1 

1 
I 
1 
1 
1 
1 
100 
12 
2 

1 
1 
1 
4 
1 
2 
3 
8 
5 
2 


Lbs. 
22.70 


1.50 
6.00 
5.00 
2.00 
1.50 
1.06 
3.80 
3.00 
1.00 
2.60 
2.35 
2.42 

6.00 
3.30 
4.50 
2.70 


1.75 
5.00 

0.65 
0.09 
0.28 
0.47 
1.54 
0.14 
0.08 
0.75 
0.22 
0.75 
0.22 
0.12 
0.15 
0.06 
0.01 
2.00 
3.00 
0.50 
5.00 
2.00 


In  Box  C,  2. 
32.23  lb«. 


In  Box  C,  3. 
23.25  lbs. 


Box  C,  4. 
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Limber  Chest  for  Battery  Wagon^  C — Continued. 


TOOLS  AND   STORES. 


Brought  fori? ard 

SADDLBR*S  TOOLS  AND  STORES — ContM. 

Buckles,  (assorted,  .75  in.  to  1.5  in).doz. 

Tacks M. 

Gunner's  callipers 

Shoe  knives 

Scissors pairs . 

Padlock 


Tar  bucket 

Boxes 

Tow  for  packing. 


Lbs. 
96.21 


1.00 
0.75 
0.50 
0.18 
0.20 

0.50 

7.00 

49.25 

7.00 


In  Box  C,  4. 
20.66  lbs. 


On  its  hook . 


Total. 


162.59 


Interior  arrangement  of  Wagon  Body^  C. 

A  TILL,  9  in.  wide  and  9.5  in.  deep,  is  placed  at  the  back  or  right  side  of  the 
wagon  body. 

An  axe  rack  extends  along  the  whole  length  of  the  body,  on  the  lefl  side,  11 
inches  from  the  bottom ;  it  is  2  in.  deep  and  1 .5  in.  wide,  and  is  fastened  to  the 
side  by  the  middle  rivets  of  the  side  studs,  and  by  5  wood  screws.  The  rack 
has  notches,  to  hold  three  axes,  a  hatchet,  and  three  hand  bills. 

Four  boxes,  for  stores,  marked:  C,  Nos.  5,  6,  7,  and  8. 

One  box,  marked  :  C,  Candles. 

Exterior  dimensions  of  Boxes  for  Wagon  Body,  C. 


DISIONATION. 

Length. 

Width. 

Depth. 

Weight. 

rbmakks. 

C,N08.  5<&6 

C,  No.  7 ... . 

C,No.8.... 
Candle  box.. 

In. 

23. 
23.5 
13. 
11. 

In. 

18.5 
20.25 
13. 
6.5 

In. 

11.25 
14. 

5. 

5.5 

Lbs. 

17.5 
28. 

!    2.85 

1 

No  covers. .  )  Of  hard  wood,  0.75 
Loose  cover  ]     in.  thick. 
Div.  into  )  White  pine,  0.625  in.  thick, 
four  ports  i  with  covers,hinge8,  &  iMki. 

Seven  tin  eons ;  two  marked :  C,  Neats'  foot  oil  ;  one  marked :  C,  Linseed 
oil;  one :  C,  Turpentine  ;  two :  C,  Olive  paint  ;  one:  C,  Blace  paint. 
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Dimensions  of  Cans  for  Wagon  Bodtfy  C. 


For  neals'  foot  oil 
"    linseed   oil  and 
turpentine. . 


olive  paint. . 
black  paint. 


Capacity. 


2  gals. 

Igal. 

25  lbs. 
5  lbs. 


Diam.    Height 


In.    I    In. 
8.       i  11.5 


9.75 

7. 


10. 

10.25 

8.5 


Weight. 


Lbs. 
2.2 

1.37 

3. 
1.5 


f  Rounded  tops  andnedn 
I     for  corks. 

C  Flat  tops  ;  opening  cot- 
<  ered  with  a  piece  of  do, 
f    soldered  on. 


Tmoo  kegs,  for  grease  ;  exterior  dimensions: 

Diameter  at  the  bil^ 10.5  inches. 

Diameter  at  the  heads 9 .75    " 

Height 12.5      " 

Weight 5  lbs. 

Contents  of  the  Wagon  Body^  C. 

Box  C,  No.  5,  is  placed  on  the  bottom  of  the  wagon,  next  to  the  pile  of  ila^ 
ness  which  occupies  the  rear  part  of  the  body.  Box  No.  6  is  on  top  of  No. 
5  ;  No.  7  on  the  bottom  of  the  wagon,  in  front  of  No.  5 ;  No.  8  on  top  dlfo. 
7.    The  candle  box  in  No.  6. 


TOOLS  AND  STORES. 


Linseed  oil gal. 

Spirits  turpentine .. .  .gal. 

Olive  paint lbs. 

Black  paint lbs. 


Paint  brushes 
Sperm  or  wax  candles,  lbs 
Rammer  heads 
Sponge  heads. 

Spon^s 

Priming  wires. 
Gunner^s  giml 
Lanyards     for     friction 

tubes 

Cannon  spikes... 
Dark  lanterns.... 
Common  lanterns 


Carried  forward 109.17 


Lbs. 
9.17 
8.77 

56. 
6.5 

3.00 
7.85 
2.90 
3.20 
3.00 
0.24 
0.24 

0.40 
0.30 
3. 
4.60 


In  1  tin  can") 

1  do. 

2  do. 

1    do.      I 


In  Box  0,  5. 

60.44  lbs. 


In  candle  box. 


In  Box  C,  6. 

'     28.73  lbs. 
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ConienU  of  the  Wagon  Bodj/j  C — Continued. 
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TOOLS  AND  STORES. 


WEIGHT. 


Brought  forward  . . . 

Neats*  foot  oil gals 

Grease lbs. 

Niu]s,(4(],6d,8d,10d)lb8 


Felling  axes . . 
Claw  hatchet . 
Hand  bills. . . , 


Caisson  stock . 


Rammers  and  sponges . . 
Spokes 


Fellies. 


Grindstone,  14  in.  X  4  in- 
Arbor  and  crank  for  do. . 


Screw  jacks  . 


Wheel  traces . . 
Leading  traces. 

Collars 

Girths 

Whips 

Bridles 

Halters 

Halter  chains. . 
Hame  straps... 


Spare  nose  bags 

Sash  cord  .•••••  .pieces . 

Slow  match yds. 


Elevating  screw. 
Pole  yoke 


Harness  leather. . .  .side. 
Bridle  leather do 


Prolonge. 
Scythes... 


Lbs. 
109.17 
32.80 
60. 

20. 

12. 
2. 
4. 

35. 

13.5 
72. 

160. 

50. 
6.5 

75. 

47.5 
57.5 
27.6 
11. 

8. 
18. 
21. 
15.5 

4.5 

13.5 
10. 


15.75 
12.25 

25. 
22. 

18. 
9. 


"2kegsT!:S'"^°^^''^-92.801bs. 
Box  C,  8. 


►  In  the  axe  rack. 


Under  the  till,  against  the  side  and  rear 

of  the  wagon. 
On  the  caisson  stock,  against  rear  end. 
On  the  bottom ;  piled  lengthwise  against 

the  front  end. 
On  the  spokes,  crosswise. 

>  On  the  fellies,  against  the  left  side  of 
)      the  wagon. 

On  the  fellies,  against  the  front  and  the 
till. 


In  a  pile  occupying  30  inches  at  the 
rear  end  of  the  wagon,  between  the 
lefl  side  and  the  caisson  stock,  and 
up  to  the  top  of  the  till ;  the  collars 
piled  on  eachother,from  the  bottom. 


On  the  harness. 
jOn  box  No.  7,  to  the  left  of  No.  8. 

>  On  the  pile  of  harness . 

>  Under  the  till,  in  front  of  the  pile  of  har- 
)    ness,  and  against  the  caisson  stock. 

I  On  box  No.  7,  in  front  of  No.  8. 
In  the  till,  against  the  front  end. 


Carried  forward . 


993.97 
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Contents  of  the  Wagon  Body,  C — Continued. 


TOOLS  AND   STORES. 

NO. 

WEIGHT. 

PLACE. 

Brought  forward  . . . 

.  .  .  . 

993.97 

Scythe  stones 

Spades 

4  . 
6  1 
2  ! 

24 : 

2  1 

4  ' 

1 

1 
1 

6.       In  the  curve  of  the  scythes. 
30.       In  the  till ;  the  bits  against  the  rear  enl 
13.       Between  the  spade  handles. 

20.          ^n  '^'^  flrvthpa. 

Pick  axes  and  handles. . . 
Com  sacks* ••••••.••.. 

Tarpaulins,  5  feet  square. 
Reaoins  hooks 

18. 
3.85 

12. 

90.' 
0.5 

8. 

On  the  corn  sacks,  against  fpont  end. 
Fastened  to  the  ridge  pole  with  a  wood 

en  clamp  and  a  leatner  strap. 
Fastened  to  the  ridffe  pole  with  m 

leather  straps  and  buckles. 

In  the  spare  stock  stirrup. 

Scythe  sneaths 

Spare  stock  for  battery 
wagon ••...•••. 

Padlock 

Watering  bucket 

Forage 

Tied  to  the  forage  rack. 
Xn  the  forage  rack. 

Boxes 

4 

69. 
24.5 

Tow 

Total 

....11288.82 

Exclusive  of  forage. 

EQUIPMENT  OP  A  FORGE  FOR   THE  FIELD  PARK. 

Interior  arrangement  of  the  Limber  Chest, 
The  chest  is  marked  :  Forge  B. 

Fovr  boxes  for  tools  and  stores ;  one  shoeing  box ;  one  tin  can  for  oil. 
The  boxes  are  marked  B,  Nos.  1,  2,  3,  and  4,  respectively.    They  are  mide 
like  those  for  the  Forge  A. 

Exterior  dimensions  of  boxes  for  Limber  Chest  of  Forge  B. 


DESIGNATION. 

Length. 

,  Width. 

Depth. 

Weight. 

REMARKS. 

In. 

In. 

In. 

Lbs. 

B,No.l 

17.8 

13:25 

7.5 

8.25 

B,No.2 

26.5 

17.8 

7.5 

17.5 

B,No.3 

23.^ 

8. 

6.5 

8. 

Partition  for  oil  can,  5.25 

B,No.4 

39.8 

9.8 

6.5 

14.5 

in.  from  one  end. 

Shoeing  box,  B. 

16.5 

8. 

6.5 

4.7 

ThQ  oil  can  id  like  that  for  Forge  A ;  it  is  marked  :  B,  sperm  oil. 

Boxes  Nos.  1  and  2  occupy  the  bottom  of  the  linkber  chest ;  No.  1  againstdid 
left  end. 

No.  3  is  placed  on  top  of  Nos.  1  and  2,  against  the  lefl  end  and  the  back  of 
the  chest. 

No.  4  on  tqp  of  Nos.  1  and  2,  against  the  front  of  the  chest. 

The  shoeing  box,  on  No.  2,  against  the  right  end  and  the  back  of  the  chest 


FORGE   FOR   TlEhJ)   PARK. 

Contents  of  Ldmber  Chest  of  Forge  B. 
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TOOLS  Ain>  STORES. 


PLACE. 


Nuts  and  VQishers,  No.  5 

Nuts  and  washers,  No.  4 

•  Nuts  and  washers,  No.  3 

Nuts  and  washers,  No.  2 

Nails,  Nos.  1  and  2,  C lbs. 

Tire  bolts 

Rivets,  for  ammunition  chests. .  .lb. 
Washers  for  bolt  heads,  Nos.  3  db  4. . 

Keys  for  ammunition  chests , 

Pole  prop  socket  and  ferrule < 

Linen  washers , 

Shoulder  washers < 

Linch  pins , 

Chain,  No.  2 feet. 

Pintle  hook , 

Cap  square , 

Tire  bands,  (clips,)  developed 

Heading  tools,  for  bolts , 

Heading  tool,  for  nails , 

Tire  punches,   ^ 

Round  punch,  >  with  handles. 

Square  punch, 

Square  hand  punch . 

Round  hand  punch 

Centre  punch 

Key  punch 

Set  hammer,  flat 

Set  hammer,  half  round 

Chisels,  for  hot  iron,  )  „,.,,  v.o«ji^« 

Chisels!  for  cold  iron!  \  "^'^^  ^^^^^^ 

Hand  cold  chisels 

Smith's  tongs 

Nail  claw :... 

Tire  circle 

Bevel  vice 

Hardie 

Fuller 

Hand  axe 


fi,  >  with  handles....  < 


Screws,  1  inch,  No.  14 groce, 

SdmUI  hand  vice 

Hand  screw  driver 

Gimlets,  assorted 

Small  punches 

Carried  forward. 


[  pa^rs. 


Lbs. 
5.0D 
3.22 
3.20 
7.88 
2.00 
5.00 
1.00 
2.50 
1.80 
].30 
7.00 
7.00 
8.00 
0.75 

20.00 
5.00 
2.75 

12.00 
4.00 
3.0Q 
2.10 
2.10 
1.00 
1.00 
0.50 
1.00 
2.85 
3.00 
4.50 
3.00 
2.00 

15.00 
5.00 
1.36 
1.75 
0.75 
2.40 
5.00 

2.10 
1.00 
0.32 
2.85 
2.75 
0.95 
0.75 


In  Box*B,  1. 
83.40  lbs. 


In  Box  B,  2. 
73.30  lbs. 


167.42 


Box  B,  3. 
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Contents  of  Limber  Chest  of  Forge  B. — Continued. 


TOOLS  AND  BTORKS. 


Brought  forward 

Spring  compasses pair 

Files,  assorted,  with  handles 

Iron  wire  gauge 

Scribing  awl 

Callipers pair, 

Bevel 

Tr3^ing  square , 

Scriber , 

Buttress , 

Ctuart  can  of  sperm  oil. 


Nave  bands,  developed. . 

Hand  hammer 

Riveting  hammer 

Nailing  hammei 

Sledge 

Fore  punch 

Greaser 

Screw  wrench 

Smith's  shovel 

Smith's  poker. . . ., 

Split  broom 

Tap  wrench,  with  4  holes 

Die  stock 

Tracing  point 

Augers,  I  in.  and  1  in., (with  handles) 
Framing  chisel . . , 
Felling  axe , 

Shoeing  hammer. , 
Shoeing  pincers. . . 
Shoeing  rasps. .. 

Pritchel , 

Nail  punch 

Toe  knife 

Clinching  iron.... 
Shoeing  Knife. .. , 
Leather  aprons. . . 
Oil  stone 

Iron  square 

Padlock 

Tar  bucket. 


Boxes . 
Tow. . 


WEIGHT. 


Total  , 


Lbs. 
167.42 
0.15 

10.00 
0.25 
0.15 
0.40 
0.35 
0.60 
0.15 
1.50 
2.70 

11.75 
3.50 
1.05 
1.80 
10.50 
1.00 
1.00 
2.42 
3.05 
1.90 
1.25 
3.75 
6.25 
0.15 
2.50 
1.50 
6.00 

0.82 
2.00 
2.15 
0.85 
0.80 
0.30 
1.00 
0.33 
3.00 
1.50 

2.00 

0.5 

7.00 

52.95 

14.00 

332.24 


In  Box  B,  3. 
^     26.97  lbs. 


In  Box  B,  4. 
59.37  lbs. 


* 


In  shoeing  box . 
'     12.75  lbs. 


Fastened  inside  chest  coTcr. 
On  its  hook. 
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Contents  of  Forge  Body^  B. 
Boxes  B,  Nos.  5  and  6,  of  the  same  size  as  A,  No.  1,  are  carried  in  the  iron 
room.    To  put  these  boxes  in  place,  loosen  the  thumb  nuts  and  raise  the  rear 
of  the  bellows  one  inch. 


TOOLS  AND  STORES. 


Water  bucket 

Watering  bucket,  (leather)., 

Anvil 

Vice 


Square  iron,  (|  to  1  in  )  . . .  .lbs . 
Flat  iron,  (UXilXi, 

UXA.llXiin.) lbs. 

Round  iron,  (|  in.) lbs. 

Cast  steel lbs. 

English  blistered  steel lbs. 

Horse  shoes,  Nos.  2  (&  3 lbs 

Horse  shoe  nails,  Nos.  2 
and  3 lbs. 

Bituminous  coal . .  .lbs 

Goal  shovel 

Padlock \ 

Boxes 

Tow 


1 
1 
1 
1 

100 


50 

50 

10 

5 

200 

20 

250 
1 
1 
2 


Lbs. 

10. 

8. 

100. 


100. 

50. 

50. 

10. 

5. 

200. 

20. 

250. 
4.75 
0.50 
16.5 
3. 


On  its  hook . 

On  the  vice. 

On  the  fire  place . 

On  the  stock  of  the  forge. 


In  the  iron  room.  Bars  not 
more  than  3  feet  long.  Square 
iron  in  two  bundles . 


)  Boxes  B,  5,  and  B,  6 ; 
\   half  in  each. 

>  In  the  coal  box . 
Jn  coal  box . 


Total. 


827.75 


Exclusive  of  vice. 


EQUIPMENT   OP   A   BATTERY   WAGON   FOR   THE    FIELD   PARK. 

Interior  arrangement  of  Limber  Chest. 

The  chest  is  marked :  Battery  wagon,  D. 

Two  cleats,  of  oak,  are  fastened  to  the  ends  of  the  chest,  each  with /our  screws^ 
1.5  in.  No.  14.  The  cleats  are  .75  inch  thick,  and  1.75  inch  wide;  their  up- 
per edges  are  7.5  inches  from  the  bottom  of  the  chest. 

Two  hoxeSf  marked  D,  Nos.  1  and  2,  occupy  the  upper  part  of  the  chesty  rcstr 
ing  on  the  cleats ;  No.  1  against  the  back  of  the  chest.  They  are  made  of  white 
pine,  .75  in.  thick,  with  leather  handles  and  loose  covers,  .5  in.  thick. 

Each  of  the  boxes  is  39.8  in.  long  outside,  and  6.25  in.  deep. 

No.  1  is  8  inches  wide ;  it  has  two  partitions  5.25  inches  from  one  end,  and 
7.5  from  the  other,  in  the  clear.    Weight  11  lbs. 

No.  2  is  9.8  inches  wide,  with  two  partitions,  14  inches  from  one  end,  and 
11 .8  inches  from  the  other  end.    Weight  13  lbs. 
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Ofht  cU  can^  like  that  for  the  limber  che&i  of  Forge  A,  ixiarked :  D,  iteui  aiL. 
Five  woodtn  dampst  ^ot  BawSj  are  fastened  to  the  interior  of  tbe  cheel  esnri 

with  twelve  screws. 

TW  brim  clampt,  for  webs  or  blades  of  frame  saw,  fastened  to  the  iotenor  of 
the  cover,  each  with  aiar  nmls. 


Contents  of  Limber  Chesty  for  Batter  if  Wagon,  D. 


TOOLS   AND  8T0&BS. 


HO.     WftlQttT. 


CAKSIACB  MAKtR^S  TOOLS. 

Bench  planes 

Wood  clamps *...•! 

OH  stones .%..-. 

Broad  axe , 

Hand  nxe 

Felhng  axe 

Hand  hammer... 

Claw  hatchet . 

Adze , 

Table  vice 

Holdfast < 

Framing  chisels. ,.....«., 

Firmer  chisels , 

Gouges  , , . . .  < 

Frame  saw 

Screw  wrenches *  - 

Augers  and  handles.,  •.. , 
Claw  hammers 

Saddler V  mallet. » 

Saddler^s  dam 


Brace  and  24  bits 

Pincers,  small .pair. 

Cftlliiiera. .pair. 

Spoke  shaves. « 

Gauges 

Plane  irons. ............. 

Saw  set 

Trying  square 

Rule,  (2  feet)!!!.' 

Gimlets, *# 

Cora  passes pair . 

Chalk  line 

Brad  awls...... 


Carried  forward. 


Lbs. 

16.00 
12. 

3. 

6. 

5.35 

6. 

1.50 

2. 

3.30 

3.80 
10.5 

6. 

3. 

5. 

4.50 

4.64 

4.70 

3.00 

1.75 
5. 

4.35 

1. 

OJO 

0.60 

0.6U 

3.15 

0.25 

0.60 

0.35 

0.14 

0.95 

O.If) 

0.10 

0.17 


Packed  with  tow  in  the  bottom  of 

tlie  chest. 
106.24  Ibi.        . 


Box  D,  1. 


119.06 
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Contents  of  Limber  Chest  for  Battery  Wagon,  D— Continued. 


TOOLS  AND  STORES. 


Brought  forward  . . . 

Scriber 1 

Taper  files,  (4| inches). . .  .1  12 

Wood  files 6 

Wood  rasps ;  2 

Compass  saw. 1  1 

Harness  buckles . . .  .groce .  I  1 

Tacks M.  10 

Cluart  can  sperm  oil 1 

2 
2 


Hand  saws 

Tenon  'saws 

Webs  or  blades  for  frame 


SADDLBR^S  TOOLS  AND 
STORES. 


Hammer 

Shoe  knives 

Half  round  knife 

Shears pair. 

Sand  stones 

Rule,  (2  feet) 

Needles,  assorted 

Collar  needles 

Awls 

Awl  handles 

Punches,  (assorted) 

Pincers pairs . 

Plyers pairs 

Claw  tools 

Creasers 

Strap  awls 

Gauge  knife 

Compasses pair 

Thimbles 

Bristles lb. 

Beeswax lbs 

Black  wax lbs . 

Patent  thread lbs . 

Padlock 

Tar  bucket 

Boxes 

Tow 


Total. 


21 


1 

6 
1 
1 
3 
1 
600 
5 

36 
6 
6 
3 
6 
3 
3 
3 
1 
1 
6 
1 
3 
5 
5 

1 
1 
2 


Lbs. 

119.08 
0.15 
0.87 
3.36 
0;80 
0.30 
4. 

2.50 
2.70 

4. 
3. 

0.75 


0 
0 
0 
0 
4 
0 
0 
0 
2 
0 
0 
2 
1 
0 
0 
0 
0 
0 
0 

1. 

3. 
5. 
5. 

0.50 
7. 
24. 
5.25 

208.50 


PLACE. 


InBoxD,  1.    27.62 lbs. 


i  Fastened  to  interior  of  chest  coyer^ 
with  wooden  clamps. 

*  Do,       with  brass  clamps. 


►InBoxD,  2.    30.24  lbs. 


On  its  hook. 


3S» 


CHAP,  icr.— ^QmracNT. 


Tnterior  arrangement  of  W^on  Body,  D. 

A  <iU|  on  the  right  side  of  the  wagon,  >      •    n  ««r 

An,  mt  ndk,  on  the  left  side  of  the  wagon  body,  \  "  *"  ^'^^  ^^^^  ^• 
E^iims^  for  tools  and  stores,  marked :  D,  Nos.  3,  4,  5,  6,  7,  8,  9,  10,  re- 
spectively. 
One  thonnghox^  marked  D. 

Exterior  dimensions  of  Boxes  for  Battery  Wagon,  D. 


DBSIONATION. 

Length. 

Width. 

Depth. 

Weight. 

RBMARKS. 

In. 

In. 

In. 

Lbs. 

D,  Nos.  3  &  5. 

D,  No.   4 

D,  No.   6 

D,  No.    7 

23.5 
27.5 
19.6 
31.5 

20.25 
23.5 
19.5^ 
19.5 

14. 
14. 
10.5 

8. 

28. 
34. 
21. 
26. 

Hard  wood  .75  inch 
I     thick,  with  hinged 
covers,  and  hooks. 

D,  No.   8 

D,  No.   9 

D,  No.  10 

12.5 

13. 

14.5 

8.5 
13. 
6. 

7.5 

5. 

5.5 

4. 
6. 
3.5 

1  White  pine  .625  inch 
1      thick;   with  hinges 
1     and  hooks.    No.  9 
J     div.  into  4  parts. 

Shoeing  box... 

16.5 

8. 

6.5 

4.7 

Eight  tin  cans:  Two  of  the  capacity  of  two  gallons,  for  nbats'  foot  oil  and 
LiNSBBD  OIL ',  three  of  one  gallon,  for  the  same  oils,  and  for  turpbntinb  ;  two, 
for  twenty-five  pounds  each  of  olivb  paint  ;  and  one,  for  five  pounds  of  black 
PAINT.    They  are  made  like  those  of  the  same  capacity  for  Battery  Wagon  C 

J\oo  kegs,  for  grease ;  like  those  in  Battery  Wagon  C. 

The  elamps  and  other  fixtures  on  the  interior  of  the  wagon  cover,  are  men- 
tioned in  the  list  of  contents. 


BATTBRT  WAGON  FOR  FEILD  PARK. 

CoMenU  of  Wagon  B6dy^  D. 
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TOOLS  AMD  StdRBS. 


Gun  carriage  stock,  (ironed) , 


Caisson  stocks,  (not  ironed) 


Splinter  bars . 


Tire  bolts,  nuts,  and  washers 

Axletrees 

Half  tires 


Bar  iron lbs. 

Steel lbs. 

Pole  yokes 

Wheel  traces 

Leading  traces 

Trace  chains,  staples,  &  rivets 

Collars 

Girths 

Whips 

Hames  straps 

Bridles 

Halters 

Halter  chains 


Harness  leather sides. 

Bridle  leather. sides . 

Rope,  2J  in lbs. 


Nose  bags 

Slow  match yds. 

Screw  jacks 

Elevating  screws 

Drag  ropes 

Grindstone  and  arbor 

Felling  axes 

Hand  bills 


Carried  forward ]5d5 .35 


2 

4 

200 
50 

3 
10 
10 
20 

6 
16 
16 
25 

6 

6 
12 

3 
2 

30 

12 
5 
3 
2 
2 
1 
3 
3 


Lbs. 
165.00 


70.00 

30.00 

11.75 
234.00 
140.00 

200.00 
50.00 

37.00 
47.5 
57.5 
26.00 
27.50 
11.00 
8.00 
4.50 
18.00 
21.00 
15. .50 

75.00 
22.00 

30.00 

13.50 
0.60 
75.00 
31.50 
33.00 
56.50 
18.00 
6.00 


On  the  bottom  of  the  wagon,again8t 
the  right  side,  resting  on  two 
blocks  to  clear  the  rammer  stop; 
the  lunette  to  the  rear. 

Against  the  left  side  and  rear  of 
the  wagon;  one  on  the  other,  the 
lunette  ends  in  front. 

On  the  bottom,  lying  on  each  other 
against  the  caisson  stocks  and 
the  rear  of  the  wa^on. 

On  the  bottom,  agamst  the  front 
and  right  side. 

On  the  bottom,  against  the  gun  car- 
riage stock  and  the  front  end. 

Between  the  axletrees  and  the 
splinter  bars. 

C  In  5  bundles,  not  more  than  3 

<     feet  long;  on  the  half  tires, 

(     against  the  front  of  the  wagon. 

On  the  bar  iron  towards  the  front. 

Piled  on  the  bottom  of  the  wa- 
gon, against  the  ffun  carriafife 
stock  and  the  till,  and  on  the 
caisson  stocks  and  sphnter 
bars ;  occupying  about  31  in . 
in  length  of  the  rear  part  of 
the  wagon. 


C  Trimmed  and  rolled  up  tight;  on 
<      the   axletrees    and   tires,   in 
(     front  of  the  pile  of  harness. 
Between  the  front  ends  of  the  cais- 
son stocks  and  the  bar  iron. 

;  On  the  pile  of  harness. 

On  the  slow  match. 

'oiled  on  the  screw  jacks. 
On  the  drag  ropes. 

In  tlie  axe  rack. 
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Conimis  of  Wagon  Body^  D, — Continued. 


TOOLS  ANI>   BTOSEB. 


t     rockeLa.  I  J 


Brought  forward 

Neats'  foot  oil gals.  3 

Grease. .....r.,  * .lbs.  50 

Spirits  turpentine  .*.,..  .gal.  | 

LABOnATORT  TOOLS. 

Copper  adzR,  with  iiandle. , . 

Wooden  bowls. . .  -  • 

Bench  bruakes.. , 

C«]!ipera .pair 

Dredging  box » , - 

Rocket  mould 
Set  of  formers 

Set  of  drifts y 

Formers  for  cylinders  and 

cape,  each  calibre sei.l 

Copper  funneta  .  - 

Shot  and  shell  gauges ♦ . .  .set. 

Gimlets.- ..,.,.,! 

Copper  hammer ] 

Paate  krttle ♦  ,.* 

Lead  ladle  ....*. i 

Siencits,  for   letters  and         ' 

fi^wrcfi  .* *.set. 

Box  tor     do 

Mallets « .......*.. 

Powder  measures^  4  oz.^  8  oz, , 

1  lb.,  and  2  lbs 

Brass  morUir  and  pfistle,  small 
Moulds  for  musket  and  rifle 

balls,  and  buek  shot . . ,  set .      1 

Wooden  inulleis. .  , 2 

Needles |  50 

3 
3 
1 

1 

12 
1 
3 
1 
2 


Paste  b rushes 

Copper  pans,  10  or  12  in 

Rule,  (2  feet,)  not  folded  . , , . 

Sand  stones 

Spring  balance,  30  lbs. 

Sci8S(ira • . 

Copper  scoop,  large„ 

Do.  smaiK,  »,«.>. 

Hair  sieve ■  * 

Hand  screw  drivers,  large. , » 


Carried  forward 1792.56 


Lba. 

1535.33 

S.'i.OO 

60.00 

8.77 


3.00 
6.00 
0.90 
0.40 
l.UO 
Sd.OO 
1.60 
1,75 

7.50 
4.00 
15.00 
0.25 
1 .80 
0.00 
3.00 

16.00 
5.00 
4.00 

2.00 
6.00 

23.00 
4.00 
0.04 
1 .25 
5.O0 
0.15 
3.0O 
5.00 
1.50 
2.O0 
1.50 
0.80 
9.00 


In  2  cans  )  In  hax  D,  3;  placed  on  Hit 
o  \^Q»g  \    caisaoo  stocktf  tL  the  roll* 
**    ^    t    ofleaUierjagninsllbefrnoJ 
}    01  ihe  (>He  of  hame^L 


'  1  can 


In  box  D,  A\  placed  on  the  ciit- 
son  stocks  and  rolls  of  leatej 
next  to  No.  3. 
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^  Contents  of  Wagon  Body,  D — Continued. 


TOOLS  AND  STORES. 


Brought  forward. 

Spatula 

Thimbles 

Gunner^s  callipers 

Priming  wires 

Gunner's  gimlets 

Gunner's  pincers 

Tinner's  furjiace. 


Linseed  oil gals, 

Olive  paint lbs, 

Black  paint • . .  .lbs, 

Tarpaulins,  5  feet  square. . . 
Do do 


Mariiue lbs, 

Sheep  skins 


armorer's  tools. 


Wire  awls 

Band  set 

Drill  brace • 

Hand  brace > 

Centre  bits 

Hand  brushes 

Bench  brush , 

Callipers pair. 

Centre  punch 

Cold  chisels 

Stocker's  chisels , 

Stocker^s  gouges 

Compasses pair. 

Sprine  clamps 

Wood  clamps 

Drill  stock 

Drills,  assorted 

Die  stock 

Dies set 

Files,  assorted 

File  handles 

Glue  pot< 


Carried  forward. 


Lbs. 

1792.56 

0.30 
0.09 
0.50 
0.50 
0.50 
2.55 
9.00 

26.5 
56. 
6.5 

18. 

18. 


10. 
12. 


3 

0.25 

1 

0.50 

1 

2.60 

1 

2.50 

6 

0.40 

2 

0.60 

1 

0.50 

1 

0.30 

1 

0*50 

6 

6.75 

6 

2.00 

6 

1.60 

1 

0.18 

2 

.3.00 

2 

3.00 

1 

0.45 

6 

0.25 

1 

0.75 

1 

0.25 

72 

21.50 

12 

1.5 

1 

2.15 

In  2  cans 
In  2  cans 
In  lean 


In  box  D,  5 ;  placed  on 
the  pole  yokes  and  rope, 
between  No.  4  and  the 
front  of  the  wagon. 

On  the  gun  carriage  stock. 
Between  the  till  and  boxes  Nos.  3, 
4,  and  5. 

On  box  No.  3. 

On  baxes  Nos.  4  and  5. 


2004.53 


In  Box  D,  4.    176.88  lbs. 


Box  D,  6;  placed  on  top  of 
No.  5,  against  the  front  of  the 
wagon. 
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Contents  of  Wagon  Body^  D — Continued. 


TOOLB    AND    STORES. 


.paira 
.pairs 


.ptur, 


Brought  forward 

ARMoma's  TooLB — (Cont'd.) 

Spring  books » ,,,,*. 
Bench  hununiers. .. . . 
Drawing  knife. .  * . .. 

Nippers .,.,.. 

Plyerw,. ...,...,,-. 
Reamera,  aaaortcd . . 
Spring  compassea. . . 

RiMer , 

Bench  atake... ...... 

Hack  saw  frame... . , 

Hack  paw  blade,? . . . 
Armorer's  punches. 
Screw  dirivers^  brace 

Rule,  2  feet 

Armorer 'a  tonga. .. . 

Screw  tapB  ., 

Breeching  vice  ...,,.....#. 

Hand  vices » *.,.-.•. 

Bevel  vice .  *  - , . .  • . 

Breeching  wrench.  .,*,,.,, 
Tap  wrench  ........,,**,, 

Straight  ed^e, 

Bayonet  mandril . , , , 

Soldering  irons.. - 

Screw  wrench. ............ 

Oil  cans,  small -  - . 

Tinner's  shears  .*....*  .pair 

BraRs  scale,  1  fool . . . , 

Flint  screw  wrench 


.set 


Haversacks ..< 

Tube  pouches.  *...•■««.... 

Thumb  stalls 

Linen  canvas .yarda, 

Sperm  or  wax  candles. .  .lbs, 

Naili,  44ao  lOd lbs, 

Shoeing  tools .set, 

Spades , . . .  • 


Carried  forward. .......  316i.l3 


Lbs. 
^04.53 


0.&3 

5.25 

1.95 

0.90 

0.90 

1.40 

O.^l 

O.SS 

6.50 

1. 

1. 

0.38 

0.75 

0.15 

2.50 

0.50 

7, 

3. 

1.75 

1.80 

1.20 

0.57 

2<50 

3.50 

3.42 

0.29 

l.GO 

0.20 

0.06 


Iti  Box  D,  6.     100.92  Ib«. 


10, 

20. 

IS.  75 
30. 


In  Box  D,  7;  placed  on  top  of 
No.  4,  and  ag^ainat  No.  6. 
37.46  lbs. 


In  box  Dj  8,  on  top  of  No.  3* 

Box  D,  9,  on  No.  3  and  on  the  tilt. 

In  shoeing  box,  on  No.  3. 

In  the  till^  on  each  other  *,  the  bits 

I    against  the  back  of  the  Wfli^n. 


BATTER7   W^GOl^   £0^  FU^I^   PARK. 

Cantmts  of  Wagon  Bqdy,  P^— Cpiiti;;iuied. 


TOOLS  AMD  STORKS. 

KO. 

WEIGHT. 

PLACE. 

Brouffht  forward . . . 

Lbs. 

2164.13 

14.50 
5. 

40. 

0.45 
2.5 

2. 

10. 

3. 
4.60 

4.40 
3. 

3. 
13.5 

5.75 

9. 
15. 

3. 
90. 

0.5 

8. 

155.20 

26.50 

Pick  axes,  without  handles. . 
Handles  for  do 

3 

3 

24 

1 
1 

2 

10 

3 
4 

6 
12 

12 
6 

6 

1 
1 

4 

1 
1 
1 
8 

(In  the  till,  between  the  spade 

Sash  cord ...••>.... .nieces . 

(     handles. 

Drill  bow 

>  In  the  till,  lying  on  the  bottom. 
Box  D.  10 :  in  the  left  side  of  the 

Barrel  wiper  and  scraper. . . . 
Qjiick  match.. lbs. 

Shoe  thread lbs . 

till,  in  front  of  the  spade  handles. 
In  the  till,  in  front  of  box  No.  10. 

Dark  lanterns.  .••••••••••.. 

;  In  the  left  side  of  the  till,  between 
the  shoe  thread  &,  the  ^ont  end. 

)  In  the  till,  between  the  lanterns 
\     and  the  side  of  the  wagon . 

On  box  No.  10,  and  by  the  aide 
of  it. 

In  the  wagon  coyer ;  three  on  each 
side  of  the  ridge  pole,  secured 
with  two  wooden  buttons,  which 
are  fastened  to  the  ridge  po)^, 
each  with  one  screw. 

Fastened  to  the  ridge  pole  with  a 
wooden  clamp  anda  leather  strap 
passing  throu^  a  staple  in  the 
ridge  pole. 

'  In  the  wagon  coyer,  laid  on  each 
other,and  fastened  by  2  wooden 
clamps ;  the  teeth  of  the  cross 
cut  saw  against  the  right  coyer 
rail ;  the  handle  end  of  the  pit 
saw  against  the  rear  board  of 
the  cover. 

3n  the  spade  handles. 
On  its  hook. 

Common  lEintems ■•* 

Rammer  heads 

Snonsres .....•••.... 

Paint  brushes.  ...»••• 

Rammer  staves.  ..••••...... 

Reaoinff  hooks 

Cross  cut  saw )  without 

Pit  saw 5  handles 

Handles  for     do 

Spare  stock  for  battery  wagon 
Padlock 

Waterinff  bucket  ...•••..... 

Boxes.  ••••••••••. 

Tow 

Total 

2583.03 

^28  CHAP.    XI. — EQUIPMENT. 

Weights  of  Forges  ai%d  Battery  Wagons  equipped  for  field  service. 


OCfllGNATIOM'. 


Body  com  pie  le,  without  wheels. 

Two  wheeta , . . . 

Anvil  and  water  buckets. 

Stores  in  iron  room , 

Stores  in  coal  box. .»...,.,,», 
Limber  body,  without  wheels. . 

Two  wheels ♦,..*,,,•,„ 

Limber  chesty  empty 

Stores  and  tools  on  the  limber.  ♦ . 


Total  weight. 


AATTEHY   WACOM, 


Body  complete,  without  wheels.. 

Two  wheels. , » , , 

Stores  in  wagon  body 

Limber  body,  wilhoin  wheels. . , 

Two  wheels. » , 

Limber  chest,  empty 

Stores  and  tools  on  the  limber. , , 


For  the 
Battery. 


Lbs. 

360 
118 
320 
255 
335 
360 
l.=>8 
480 


3,383 


Lbs, 

910 

1,289 
335 
360 
158 
162 


Total  weight,  (exclusive  of  fomge) I       3,574 


For  the 
Park. 


Lba. 

997 
360 
116 
455 
255 
335 
360 
158 
332 


3,370 


Lba. 
910 

3eo 

2,5S3 
335 
360 
158 
200 


4,915 
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FIELD  TRAIN. 

Ordnance, 

The  proportion  of  artillery  to  other  troops  varies  generally  between  the  limits 
of  1  and  3  pieces  to  1,000  men,  according  to  the  force  of  the  army,  the  character 
of  the  troops  of  which  it  is  composed,  the  force  and  character  of  the  enemy,  the 
nature  of  the  country  which  is  to  be  the  theatre  of  war,  and  the  character  and 
objects  of  the  war. 

Similar  considerations  must  regulate  the  selection  of  the  kinds  of  ordnance 
and  the  proportions  of  the  different  kinds  in  the  train. 

The  following  principles  may  be  observed  in  ordinary  cases : 

C  I  guns,  of  which         HT'& 
3  pieces  u.  1.000  »en  j  ^  ^^^^^^_  ^^^^^  1 1    ..  ^  „,  ^^, 

Distributed  as  follows : 

For  the  inftmiry:  1  piece  to  1,000  men— 6-pdr.  guns  and  12-pdr.  howitzers,  in 
batteries  of  foot  artillery. 

For  the  cavalry:  2  pieces  to  1,000  men — 6-pdr.  guns  and  12-pdr.  howitzers,  in 
batteries  of  horse  artillery. 

For  the  special  and  general  parks  of  reserve: 

1  piece  to  1,000  men    t  '"  ^'r-'  '"S'o""  }  "^  f-*  "'"'-y- 
C  i  "     6-pdr.  batteries  of  horse  artillery. 

Arnmuniiion  for  Cannon. 

200  rounds  to  each  piece,  both  of  the  reserves  and  pf  the  active  batteries. 

The  ammunition  which  cannot  be  carried  in  the  caissons  attached  to  the 
pieces  will  be  kept  in  boxes  with  the  reserves. 

Additional  supplies  of  ordnance  and  ordnance  stores  are  placed  in  convenient 
depdts,  according  to  circumstances. 

Ammunition  for  Small  Arms. 

100  rounds  to  each  man ;  of  which,  for  the  musket,  40  rounds  are  in  the  car- 
tridge box,  60  in  the  parks  of  reserve.  In  the  same  proportion  for  other  small 
arms. 

5  flints  to  100  rounds,  for  arms  with  flint  locks. 

Percussion  caps  in  the  proportion  of  12  caps  to  10  cartridges. 


d2B 

^^^^^^A,is  of  Fo 


! 
4 


5<><ly    oomplete,  v 

"^^^r^  ^^whcels 

^■^"v-il  ck.nd  water  ■ 
toK"'^^  in  iron  ro' 
tox"^^  in  coal  bo 
iinrmt>^r  body,  w. 
''W'o  -^ivVkeels  ..  .  . 
lirr^b^r  chest,  ei< 
tox-*^^    cLnd  tools 


^^ft-y 


csompietc. 
-«irlieels. . .  . 

r£»     in  wagoi 

"— tjr  l>ody,  ', 

beels. . . 

n  chest,  < 

«u(mI  tool 


i 

9 


FIE1.D   TRAIN.  /  331 

Battery  ofMmntmn  Howitzers. 

Howitzers 6 

Gun  Qarriages 7 

Ammunition  chests 36  (48  rounds  for  each  howitzer.) 

Forge  and  tools,  in  2  chests 1 

Set  of  carriage  makers'  tools,  in  2  chests. .     1 

Pack  saddles  and  harness 33 

Horses  or  mules 33 

Such  additional  supplies  of  the  above  kinds  as  may  be  thought  necessary  wilF 
be  carried  with  the  park  of  reserve,  together  with  the  necessary  ammunition  for 
infantry,  in  packs. 

A  mountain  howitzer  ammunition  chest  will  carry  about  700  musket  ball  caro^ 
tridges. 

Rocket  Battery, 

No  regular  organization  of  a  rocket  battery  has  been  arranged. 

The  nature  and  number  of  rodcets,  and  of  carriages  or  conductors,  will  be  de-  - 
termined  by  the  character  of  the  service  for  which  they  may  be  required. 

The  Field  Park. 

The  spare  carriages,  reserved  supplies  of  ammunition,  tools  and  materials  for 
extensive  repairs,  and  for  making  up  ammunition,  for  the  service  of  an  army  in 
the  field,  form  the  Field  Parhy  to  which  should  be  attached  also  the  batteries  of 
reserve. 

The  quantitiesof  these  supplies  must  depend  in  a  great  measure  on  the  partl*^ 
cuJar  circumstances  of  the  campaign. 

The  ammunition,  required  for  artillery  and  small  arms,  (according  to  the  pro- 
portions above  stated,)  in  addition  to  what  can  be  carried  by  the  batteries  and 
the  troops,  will  be  carried  with  the  park,  in  caissons,  or  in  store  wagons.  ^ 

The  following  carriages  and  stores,  in  due  proportion,  according  to  circum- 
stances, will  also  form  parts  of  the  fiekl  park,  viz : 

Spare  g^n  carriages^  1  to  each  field  battery. 

Spare  spokes,  50  to  each  battery,  ^ 

t^\f^.^.^'',:^:\'^^^^  ^-^r.  wagons. 
H<yrse  shots  and  tudls,  \  ^^^^^^^] 

Gunpowder.  Cannon  primers,  percussion  and  friction.^ 

Saltpetre.  Fuzes  and  fuze  plugs  for  field  service. 

Sulphur.  Stufi'for  cartridge  bags. 

Charcoal.  Woollen  yarn. 

Laboratory  paper.  Cotton  yarn. 

Percussion  caps  for  small  Anns.  Glue. 
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SIEGE  TRAIN, 

The  number  and  kind  of  cannon  for  a.  siege  train  miiat  be  determined  by  the 
drcumstancea  of  each  case,  but  the  fDlfowing  general  principles  may  be  nbaerr&d 
in  aesigning  ihe  proportion  of  different  kinds  and  calibres,  and  ihe  relatiTt 
quantity  of  other  BUppUeS|  for  aTraio  of  100  pieces  of  ordnance. 


Cannon. 


one-founh 
one-eighth 


whole  number. 50 

10 

12 
3 


rj^      \  24-pdr., , . .  - about  oiie-hatf  of  the  wh 

^^^*"  }  16-pdr,  or  12-pdr... .     ''      one  tenth 
HowLTZEiis,  8-in.  sie^e 

*"  (    8-in.  siDge. . . . 

Stone  MCBTiBa        )  -    ^^.^  ^    ^^    j       t   6 

COEHORN    AIORTARS.  \  ^  f     5 

Wallfieges .,,.,,....,., 40 

Gun  Carriages. 

For  24-pdr.  guna  and  S-in,  howitzers^  one-fifth  apare 90 

For  18*pdr.  and  IS-pdr*  guns one-fifth  spare. *  12 

For  I04n.  moriara  and  stone  mortars,  one-sixth  spar© , .  21 

For   S*m.  mortars,,.,. , 4 

Other  Carriages. 

Mortar  wagons^    1  for  each  10-in.  mortar  and  bed,  for  each  atone  mortar 

and  bedf  and  for  three  @-in.  mortars  and  beds  ......,..........,,»,«*.  38 

Wagons^    for  transporting    implements,  intrenching    and   miner's  toolSf 
laboratory  tools  and  utensils,  and  other  stores — each  loaded  with  about 

2,700  lbs.,  Bay 110 

Carts,  (carrying  balls,  &<^.,  on  the  march) , •••..•....  50 

Park  Battery  wagons^  fully  equipped •  •  98 

Park  Forges  J                     do. , , 8 

Sting  cartSy  large ,  ..*.....•..., , 5 

Do.        hand..... .*.*....». #..«......«  4 

DratLgkt  Horses, 

For  each  Gun  and  howitzer,  with  its  carrrtage. « 8 

"        Spare  gun  carriage  ..,,...... ,,  8 

"        Mortar  wagon . . . . « ^ 8 

''        Battery  wagon  ... , ,,  8 

"        Forge ,... ,.  6 
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For  each  cart 2 

"        Sling  cart,  large 2 

Spare  horses MOth 

Total,  about 1,900  horses. 

"   Projectiles  and  Ammunition, 

(Round  (  800  to  each  24  pdr 40,000 

shot.   \  1,000  to  each  18  and  12-pdr 10,000 

Grape  and  canisters  strapped,  20 rounds  to  each  piece  1,200 

Spherical  case  strapped,  20  rounds  to  each  piece. . . .  1,200 

p                C  Shells,  800  to  each  8-inch  howitier 20,000 

XT                    \  Canisters  strapped,  5  to  each 125 

HOWITZERS. .  ^  Spherical  case  strapped,  20  to  each 500 


For 
Mortars. 


;  600  shells  to  each  10-inch 7,200 

800        "        "       8-inch 2,400 

[200        *'  .     "      Coehorn 1,200 

Gunpovoder,  in  barrels lbs.       500,000 

Computing  for  each  24-pounder  round  shot,  one-third  the  weight  of  shot. 

"  "        18  &  12-pdr.         "  one-fourth        "  " 

"  '*        grape,  canister,  and  spherical  case,  one-sixth  the  weight  of 

shot. 

"  "        round  of  howitzer  ammunition..    5  lbs.  )  •  ^i.,^. v.«--.^ 

10-inch  mortar 7    "  (  including  charge 

"  "  "  8-inch      "       3    "  )     oi  sneii. 

"  "  "         Coehorn i     " 

"  "  "         Stone  mortar 1    " 

Cartridge  6ag«,  1  for  each  round. 

Cartridge  papery  bundles 200 

Wads — hay  wads,  made  in  the  field. 

Blwo  match lbs.  4,500 

Port-fires 2,000 

Priming  tubes,  for  mortars 15,000 

Fuzes,  I  more  than  the  number  of  shells 40,000 

Wooden  bottoms  and  baskets  for  stone  mortars,  290  to  each 1,200 

Percussion  primers,  for  pieces  furnished  with  locks,  {  to  spare. 
Friction  tubes,  for  guns  and  howitzers,  1  to  each  round. 

Cartridges  for  wall  pieces,  500  rounds  to  each.  , 

Cartridges,  powder,  percussion  caps,  flints  and  lead,  for  small  arms,  according  to 
the  force  of  the  army. 
Most  of  the  ammunition  is  transported  by  hired  wagons. 
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3  Sponges — 1  spare . 

9  Rammers — I  do. 

1  Worm  lo  4  piecea. 

1  Ladle        do. 

8  Handspikes — 2  spare, 

1  Linstoek. 

1  Pass  box  to  4  pieces* 

1  Tube  pouch. 

1  Havresack. 


ImpiemmU  and  Equipments, 

FOR   BACH    GUN. 

Q  Thumbatalla, 


2  Priming  wires — 1  spare^ 

1  Gunner ^8  gimlet. 

1  Tangent  scale, 

1  Vent  cover^  or  lock  cover. 

1  Water  bucket, 

1  Broom, 

1  Percusaion  lock  and  2  lanyards, 

S  LanyarfJs  Tor  friction  tubes. 

FOR    EACH   HOWITZER    AJVD    MORTAR, 


IMPLCMENfS, 


Sponges  «nd  rammers 

HanifspikeBj  (2  shod,  for  morLar). 

Linstocks  ...*., ..,.«.... 

Havresackfl »*,,.,...« 

Tube  pouches ♦,.,.. 

Priming  wires 

Gunner's  gimlets. .»....,.,, 

CLuadrants  . , ,.,* . 

Fuze  setters .«,..,..... 

Fuze  mallets ,,.•»., 

Basket?..,,.. 

Chocks  for  wheels 

Load  i  ng  tongs , 

Tompiona >*»....,...*.,.. 

Water  bucket .,,..,.. ,„..*. 

Broom , . 

Percuaaion  jocks  and  lanyards.  - . ,  ■ 

Lanyards  for  friction  primers 

Plummets , - 

Pointing  wires * 

Qtuoins * T ..  4 ....... .. 


HowrrzER. 


Shell  hooka. , t. 

Scrapers........,.,,,. 

Spatulas 

Gunner*a  sleeves  (pairj, 
Wipers  of  tow  linen  •  * . , 


9 — ]  spare 

6 — 2  spare 

1 

1 

1 

2 — 1  spare 

1 

2 — 1  spare 
2 — I  spare 

2 

1 
I 
1 
1 
1 
2 


2—1  spare 
6 — ^2Bpsre 
2 — 1  spare 
1 
1 

2 — 1  IMK 
1 

1 

*2— 1  span 
^ — lapin 


1 
•9 

1 

•1 

1 

1 


Scales  and  weights,  or  a  spring  balance,  funnel,  set  of  powder  measure!  ofl 
sizes,  and  fuze  extractor,  to  each  battery  magazine. 

Implements  m<irked  *  are  not  required  for  the  alone  mortar. 

The  number  of  implements  must  be  proportioned  lo  the  whole  number  of  i 
carringGa,  including  the  spare  carriagea. 

Om  tar  bucket  to  each  travelling  carriage, 
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Platforms, 

For  guns  and  howitzers •  •  •  •  1-lOth  spare.  • 

For  mortars l-8th      do. 

Embrasure  Shutters. 

For  half  the  number  of  guns  and  howitzers. 

S^are  Parts  of  Carriages, 

Proportion  to  the  number  of  parts  in  the  carriages : 

Pintles  for  siege  carriages. l-30th. 

Nuts  and  washers,  assorted 1-lOth. 

Linch  pins l-5th. 

Axletrees l-20th. 

Wheels; M5th . 

.    ,        _^       (Shoulder l-20th. 

Axle  washers  < 

\  Linoh 1-lOth. 

Cap  squares. l-15th. 

Poles,  one-half  ironed « l-4th. 

Elevating  screws l-8th. 

Leading  bars,  one-half  ironed • . . ..  l-8th. 

Spare  parts  of  field  carriages,  as  for  field  batteries. 

Timber  and  other  Materials  for  Repairs.  ^ 

Proportion  to  the  number  of  parts  that  enter  into  the  construction  of  the 
carriages : 

Axle  bodies  for  siege  carriages  l-50th — Breech  bolsters  l-20th — Cheeks  l-30th 
-^Fellies  l-50th— Spokes  l-80th— Fork  saddles  l-30th— Poles  l-20th— Hounds 
l-20th — Splinter  bars  l-20th — Leading  bars  1-lOth — Square  timber  of  various 
saointling — Plank — Wooden  parts  of  mortar  wagons;  of  each  l-20th. 

Bar  iron  assorted,  80  lbs.  to  a  piece,  8,000  lbs. — Steel,  5  lbs.  to  a  piece,  500 
lbs.— Sheet  iron,  50  sheets— Iron  wire,  400  lbs.— Tin,  225  sheets— Nails,  as- 
sorted, 300  lbs. — Screws,  assorted,  5  groce. 

Machines  and  Ropes, 

7  Gins,  with  tackle,  complete — 10  Lever  Jacks — 14  Screw  Jacks-— 5  LifUng 
Jacks — 20  Wheelbarrows,  l-5tli  for  shells — 7  Handbarrows — Balances,  for 
weighing — 10  Spare  gin  falls — 75  Double  prolonges — 75  Single  prolongeih-^ 
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Drag  ropes,  200 — 2]  inch  rope,  500  fathoms — Men^s  harness,  50 — Small  ropes, 
200  lbs. — ^Twine,  of  various  sizes,  50  lbs. 

Tools. 

Sets  of  carriage  makers^  and  blacksmiths'  tools — Pioneers'  tools,  for  the  ar- 
tillery alone,  40  to  a  piece,  say  4,000 ;  of  which  1,600  spades,  270  shovels,  3,000 
mattocks,  130  picks — Spare  tool  handles,  one-half. 

Axes,  5  to  a  piece,  500 — Bill  hooks,  2  to  a  piece,  200 — Saws,  various  kinds, 
100 — 10-foot  rods,  2-foot  rules,  mason's  levels,  50  of  each— Mauls,  200- 
Scythes,  8 — Miners'  tools—Baskets. 

Laboratory  Tools  and  Materials. 
2  Sets  of  Laboratory  tools  j  see  Chapter  X^page  231. 
Nitre,  pulverized 1,500  lbs.    I  Twine 50  lbs. 


Sulphur,  pulverized 100 

Charcoal,  pulverized 1 00 

Sulphur,  roll 100 

Pitch 150 

Rosin 150 


Tarred  rope  yarn 200 

Copper  wire 10 

Brass  wire 10 

Cotton  yarn 25 

Glue 10 


Beeswax 50      '*       Wrapping  paper 10  reams. 


Camphor 20 

Spirits  turpentine 10  gals. 

Sperm  oil 30      " 

Linseed  oil 2      " 

Tow— Tarred  links— Fire  stone,  &c. 


Tar 2  barrels. 

Mealed  powder 300  lbs. 

Ctuick  match 150    " 

Torches 100 

Coal  tar I  barrel. 


Implements  for  firing  Hot  Shot, 
4  Sets— See  Chapter  XIII. 

Instruments  and  Books, 

2  Theodolites,  or  other  instruments  for  measuring  angles — 2  Levels  and  staves 
— 2  Compasses — 4  Surveying  chains — Diagonal  scales — Cases  of  mathematical 
instruments — Spyglasses — Thermometer — Barometer. 

Books.  Ordnance  Manual — Artillery  for  the  land  service — ^Tables  of  firing- 
Logarithmic  tables — Drawing  paper. 

Miscellaneous  Supplies. 

Smiths'  coal,  20  tons— Grease,  2,000  lbs.,  in  50  lb.  kegs— Sand  bags,  500  to 
each  piece  of  ordnance — Chevaux  de  frise — Scaling  ladders — Rampart  grates, 
60— Tarpaulins,  various  sizes,  100 — 2  Grindstones — Lanterns,  100— Sperm 
candles,  150  lbs — Lamp  lighter's  torches — Canvas — Friction  matches,  in  small 
tin  cases. 
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ARMAMENT  OF  FORTIFICATIONS. 

The  kind  and  number  of  pieces  of  ordnance  required  for  the  armament  of 
each  of  the  fortifications, are,. pne8QrLbe4'  by  the  War  Department,, according  to 
the  character  and  extent  of  each  work. 

The  carriages,  ammunition,  implements,  equipments,  and  other  supplies,  for 
a  fort  placed  on  the  war  establishment,  may  be  proportioned  to  the  number  of 
pieces  on  the  following  general  principles,  th?  application  of  which  must,  how- 
ever, be  regulated  by  the  iinportance  of  the  position,  and  by  the  peculiar  circum- 
stances of  each  ease. 


qARHHOBS. 


GiTNCAR' 
RIAOES. 


Casemate.... 

Barbette 

Siege 

Field 

^Mortar  beds. 
Trench  carts,  for  advanced 

works. 

Sling  carts.- • 

Tumbrils  or  hand  carts. . 

Caissons 

Forges,  travelling,  (besides 
permanent  forges) 


AMMUNITION. 

For  each  10-in.  columbiad 
^F^v^eacb  gun  anij^.se«^rcoast 
.u-howi\zer  and  ^in.  colum 

biad « ,.... 

For  each  24-pcir.  howitzer. . 
For  each  siege  howiizer. . . , 
For  each  10-io*  wpritar. . ., .  - 

For  each  mortar 

For  8-in.  mortar,  stone  mor- 
vtac,  and  Coeborn. . 


For  a  front  of  attack. 


.leth. 
.l-3d., 


.l-3d.. 
.l-3d.. 
.l-4th  . 


1  to  20  pieces  . . . 
1  to  25  pieces . . . 
1  to  20  pieces  . . . 
1  to  each  field  piece. 

1  to  30  pieces  of  all 
kinds. 


400  rounds. 


800 
100 
600 
400 


600 


For  other  land 
fronts  and  for 
sea- coast  bat- 
teries. 


l-20th., 
MOth. 
MOth. 


l-lOth. 


I  to  25  pieces. 
1  to  ^pieces. 


<^50  rounds, 
100  "... 
200     «... 

200     " 


More  th^,the 
numbef  of 
pieces. ' 


l-20th 
l-2nd 
l-20th 


Grape 

ana 

canister 


Scone,  100  lbs.  to  each  cbaige  of  a  stone  mortar. 

Rampart  grenades,  300  to  a  frpn^  ol[  <^t,taok. 

foir^h  jHjB(5ft,f^f  iur|i|jerjf  of  j..^^^^^^  battery  for  s^^cs,  900  rounds. 


23 


Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 

Do. 

do. 
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CSunpowder.  The  quantity  of  cannon  powder  may  be  calculated  on  the  fol- 
lowing principles : 

Fojr  each  charge  of  a  gun — {  of  the  weight  of  the  shot. 
lO-in.  columbiad,        21  lbs. 

8  do.  12    " 

24*pdr.  howitzer,         2    '* 

8-in.  siege  howitzer,  4    " 
10-in.  sea-coast  do.     12    ** 

8-in.        do.     do.      8    " 
10-in.  mortar,  light,     7    "'J 
10-in.      do.    heavy,  15    **  1  including  the  charge  of  the 

8-in.      do.  3    'M     sheU. 

13  in.      do.  30    "J 

Stone  mortar  1    ** 

Coehorn  g  " 

To  spare;  for  mining,  fireworks,  and  waste,  ^  of  the  whole,  including  a  pro- 
portion of  mealed  powder  and  its  components,  pulverized. 

FuzeSf  i  more  than  the  number  of  shells. 

T\tbes,  I  the  number  of  rounds. 

52010  match,  40  lbs.  to  a  piece. 

Cannon  cartridge  paper,  1  sheet  to  a  round. 

Sabots, 

Wooden  bottoms  for  stone  mortars. 

Portfires^  1  to  50  rounds. 

Percussion  primerSf  i  more  than  the  number  of  rounds,  for  pieces  furnished 
with  locks. 

Friction  primers,  ^  the  number  of  rounds. 

Small  Arms. 

Muskets I  "j 

Musketoons h      more  than  the  number  of  troops  of  the 

Pistols i   V     several  kinds,  supposed  to  be  rally  arm- 
Artillery  and  Infantry  swords. .  .^  i      ed  and  equipped. 
Cavalry  sabots -J  J 

Wall  pieces — 50  to  a  front  of  attack,  or  a  front  exposed  to  escalade. 

Jimmunil^on:  Musket  cartridges,  for  each  man 400 

Musketoon,  pistol,  and  rifle  cartridges 100 

Cartridges  for  each  wall  piece 400 

Spare  powder  for  small  arms,  ^  of  the  whole  quantity  required  for  the  car- 
tridges— Cartridge  paper  in  proportion. 

Flints,  1  to  10  rounds,  for  arms  with  flint  locks. 

Percussion  caps,  in  addition  to  tho^e  packed  with  the  cartridges,  \  the  num- 
ber of  rounds. 
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Implements  and  Equipments. 


FOR  BACH   OUN. 

FOR  EACH  HOWITZBR. 

2  Rammers — 1  spare. 

The  same  as  for  a  gun,  omitting  jmiss 

2  Sponges—  1    do. 

bar,  and  adding : 

1  Haversack. 

1  Fuze  setter. 

1  Linstock. 

I  Fuze  mallet. 

1  Pass  box. 

1  Fuze  extractor,  to  6  pieces. 

1  Budge  barrel. 

1  Gtuadrant. 

1  Tube  pouch. 

1  Fuze  saw.            ♦ 

2  Thumbstalls— 1  spare. 

1  Fuze  gimlet. 

2  Priming  wires — 1  do. 

1  Gunner's  gimlet. 

1  Hausse,  or  taneent  scale. 
1  Vent  cover,  or  lock  cover. 

1  Percussion  lock  and  2  lanyards. 

2  Lanyards  for  friction  tubes. 

1  Water  bucket. 

1  sponge  and  rammer. 
6  Handspikes — 4  shod. 
1  Linstock. 
1  Haversack. 

1  Tube  pouch. 

2  Priming  wires. 

1  Gunner's  gimlet. 
I  (Quadrant. 

1  Plummet. 

2  Pointing  wires. 
2  Ctuoins. 

1  Tompion. 


For  BACH  mortar: 

1  Pair  shell  hooks. 

1  Scraper. 

1  Spatula. 

1  Pair  gunner's  sleeves. 

1  Wiper. 

1  Fuze  setter. 

1  Mallet. 

I  Fuze  saw. 

1  Fuze  extractor,  to  6  mortars. 

1  Basket. 

1  Broom. 

1  Tarpaulin. 


The  implements  for  shells  are  not  required  for  the  stone  mortar. 

For  each  casemate  carriage  :  (including  the  spare  carriages.) — 2  Tiuck 
handspikes — 2  Chocks — 1  Broom. 

For  bach  barbette  carriage  ;  2  Manoeuvring  handspikes — ]  Tarpaulin,  or 
other  cover — 1  Platform  and  1  maul ;  if  the  platform  is  not  permanent. 

For  each  siege  carriage  :  4  Handspikes — 1  Maul — 1  Platform. 
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S^are  Parts  for  repair  of  Carriages. 

Proportion  of  the  number  of  spare  parts  to  that  of  similar  parts  which  belong 
to  the  carHages : 

Forks  for  traversing  wheels  of  barbette  carriages 1 .  l-20th. 

Pindes  for  siege  carriage  limbers l-30th. 

Pintles  for  casemate  carriages l-20th, 

Linch  pins l-5th.. 

(for  siege  carriages l-20th. 
for  barbette  carriages l-40th. 
for^casemate  carriages ]-40th. 

Rollers  for  casemate  carriages l-40th. 

Bolster  plates,  for  pintles  not  permanently  fixed l-40th. 

'for  siege  carriages •  l-15th. 

for  barbette  upper  carriages,  (including  rollers,) l-20lh. 

Wheels  •/  for  casemate  do l-40th. 

for  barbette  chassis l-40th. 

for  casemate  chassis l-40th. 

.    ,  ,  (shoulder l-20th. 

Axle  washers,  { 

hinch MOlh. 

Poles,  for  siege  carriage  limbers,  one-half  ironed l-4th. . 

Elevating  screws l-SUi.. 

Tongues  (iron)  for  casemate  caniages 1-lOth. 

Nuts,  assorted 1-lOth. 

Timber  and  other  Materials  for  Repairs, 

Cheeks,  stocks,  naves,  spokes,  iellies,  for  siege  carriages;  of  each  l-20th— 
Cheeks  of  mortar  beds,  l-12th.  Handspikes,  4  to  a  piece — Tool  handles,  In- 
sets of  timber  for  barbette  carriages,  l-20th.  Ditto,  casemate,  l-40th— Iron 
assorted,  50  lbs.  to  each  piece — Nails  and  screws  assorted,  100  to  each  piece- 
Steel,  1  lb.  to  each  piece — Sheet  iron,  6  square  feet  to  each  piece — ^Tin,  5  sheets 
to  each  piece — Spare  parts  for  small  arms,  see  Chap.  VIII. 

Machines^  Ropes,  Sfc. 

Gins,  casemate  and  rampart,  as  may  be  required,  according  to  the  extent  of 
the  fort — Screw  Jacks — Capstans — Lever  Jacks — Wheelbarrows,  1  to  each 
piece — Handbarrow,  for  shells,  1  to  each  mortar — Sling  handbarrow,  or  frame 
handbarrow  with  legs,  1  to  6  guns  and  howitzers— Platform  balance,  or  scales 
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and  weights — Gin  falls,  l-5tk  spare — Double  prolonges,  2  to  each  gin — Drag 
ropes — 2|  in.  rope — Small  rope,  5  lbs,  to  a  piece — Handspikes,  7  feet  long — 
Skids — Blocks — Rollers. 

Tools, 
Sets  of  carriage  makers',  smiths'  and  armorers'  tools — Intrenching  and  miners' 
tools — Saws — ^Levels — Paviours'    rammers — 10-foot    rods — ^2-foot    rules — the 
number  of  each  kind  to  be  regulated  by  the  particuleur  circumstances  of  each  case. 

Tools  and  Materials  for  Fireworks, — See  Chapter  X. 

Laboratory  tools  and  materials,  according  to  the  extent  and  resources  of  the  fort. 
See  the  proportion  of  thpse  for  a  siege  train. 

For  each  night  of  a  siege,  or  for  each  night  on  which  the  guns  will  probably 
be  served,  have  6  tarred  links  to  each  piece  mounted  on  the  ramparts  of  a  front 
of  attack,  or  of  a  sea-coast  battery,  and  5  fire  balls  for  a  front  of  attack — 6  car- 
<:a8ses  for  each  large  mortar  on  a  front  of  attack. 

Signal  rockets — ^Torches— Fire  stone,  &c. — according  to  circumstances. 

Instruments  J  Books  y  and  Stationery. 
According  to  the  character  and  extent  of  the  fort — See  Siegt  Ti'ain. 

Miscellaneous  Supplies. 
Timber,  plank,  and  boards — Wood  for  sabots,  fascines,  gabions,  &c — ^Pick- 
ets— Coal,  5  tons  to  a  forge — Grease — Grindstones — Rampart  grates,  2  to  each 
piece  on  the  ramparts — Sand  bags,  for  the  batteries  of  the  front  of  attack — ^Lan- 
tern, 1  to  each  piece — Candles — Oil — Fire  engine  and  buckets. 

Field  pieces f  forming  a  part  of  the  armament  of  a  fortification,  should  be  pro- 
vided with  their  caissons,  ammunition,  &c.,  as  for  service  in  the  field. 


CHAPTER    TWELFTH. 


MECHANICAL  MANCEUVRES. 

A  board  of  officers  has  been  recently  charged  with  revising  and  arranging  the 
manoeuvres  of  heavy  ordnance ;  some  general  directions  with  regard  to  the 
mechanical  manoeuvres  are  retained  here  for  present  use. 

FIELD  ARTILLERY. 

The  manoeuvres  may  be  performed  by  the  men  attached  to  the  piece,  and  re- 
quire no  other  implements  than  those  belonging  to  the  piece. 

Begin,  in  all  cases,  by  unlimbenng  and  taking  off  the' implementa  attached  to 
the  carriage. 

To  change  a  Wheel. 

Tighten  the  cap  squares ;  raise  the  elevating  screw  to  its  whole  height ;  raise 
the  carriage  by  means  of  two  handspikes,  one  in  the  bore  of  the  piece,  and  the 
other  crossed  under  the  first ;  support  the  carriage  whilst  the  wheel  is  changed. 
For  the  12-pdr.  carriage,  dig  a  hole  6  in.  deep  under  the  wheel  that  is  to  remain, 
in  order  to  prevent  it  from  sliding. 

To  dismount  a  Piece, 

Take  off  the  cap-squares  j  run  up  the  elevating  screw  to  its  whole  height;  raise 
the  trail ;  stand  the  piece  upon  its  muzzle  on  the  ground,  and  withdraw  the  car- 
riage. 

To  mount  a  Piece, 

Put  a  handspike  under  the  piece  a  little  in  rear  of  the  rimbases,  and  another 
under  the  cascable ;  place  2  men  at  the  first  handspike,  4  at  the  second,  and  2 
at  the  handles,  or,  (if  the  piece  has  no  handles,)  4  at  each  handspike,  and  raise 
the  piece  upon  its  muzzle ;  bring  up  the  carriage,  raise  the  trail,  and  put  the 
piece  in  its  place  ;  put  on  the  cap  squares,  and  lower  the  trail,  relieving  the  weight 
of  the  piece  by  raising  the  muzzle. 

In  this  manoeuvre  and  the  preceding,  it  may  be  necessary,  with  the  12-pdr. 
and  larger  calibres,  to  make  a  hole  in  the  ground  for  the  muzzle. 

When  (t  piece  is  upset,  separate  it  from  its  carriage  and  remount  it  as  above. 
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To  frafi^ori  a  Piece  by  means  of  the  Limber, 

Detach  the  praloQge  ;  place  the  limber  over  the  piece  ao  that  the  pintle  hook 
sball  be  over  the  handles,  (or  over  the  rear  of  the  trunnions,)  with  the  bneck 
toward  the  pole  ;  raise  tlie  pok,  and  elevate  the  muzzle  of  the  pieee;  lash  lh« 
piece  to  the  pintle  hook^  with  the  prolange^  by  pulsing  the  rtng^  of  the  prolooge 
twice  throygh  the  handlea^  (or  round  the  piece  tn  rear  of  the  cninnion«»)  and 
over  the  pintle  hook  ;  wiUi  the  Joose  end  of  the  prolonf  e,  laah  the  caacable  to 
the  fork  of  the  limber. 

Or,  the  gun  mny  be  [jiaced  on  blocks  ai  the  proper  hetf^ht,  and  then  luihed  to 
the  limber  ns  before. 
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Implemmts. 

6  l/nmhpikcs;  1  feet  long. 

I  F^titer;  15  feet  long,  5.5  in,  square  j  the  ends  beveled. 

I  LiTfT  jttck;  or  blocks  for  fulcrum. 

3  Short  Toilers,  for  guns;  V2  inches  long;  6  in*  diameter  for  12  and  IS-pdn., 
7  inches  for  94-pdr.  These  rollers  are  hollowed  out  in  the  middle,  to  the  deptk 
of  0,25  in. 

3  Long  rotfiTs;  42  inches  long,  6  inches  diameter. 

]  Stnall  hiiif  YoUtr;  49  in,  long,  3  in.  diameter,  3  in.  high 

1  fjirgf  fm{f  rotkr;  49  in.  long,  6  in.  diameter,  6  in^  high. 

2  Skids;  6  feet  long,  8  inches  sqimre- 

1  Plank;  67  in.  long,  12  in.  wide,  2.25  in.  thick.  The  end»  bevefed  anop- 
polite  sides, 

4  Blocks;  20  in.  long,  8  in.  squaie. 

4  Half  blocks;  20  in.  long,  8  in.  wide,  4  in.  thick. 

2  Quorirr  Moeks;  pieces  of  plank,  20  in.  long,  6  in.  wide,  2  in.  thick;  for  mafl- 
teuvre  of  mortar  beds. 

1  Piirelimt  blacky  forafulcmm;  12.5  in.  long,  7  in.  wide,  Sin.  lhjek»  fiir- 
nished  with  a  handle  32  in.  long,  like  a  maul  j  a  groove  1 .75  in.  wid«  and  1  18^ 
deep  is  cut  in  one  side  and  one  end. 

5  Gunch&pks;  wedges,  3.5  in.  long,  2.75  in.  wide,  2.5  in.  high. 

€  Wlud  chocks^  7  in.  long  ;  the  cross  section  m  Iriangulaff  base  6  in.,  heigUt 
3 .  25  in ;  the  upper  angle  rounded . 

^RdUr  chocks;  made  like  the  whe«l  chocks ;  length  7  in.,  bgaft  4  in.,  hei^ 
1.5  in. 
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2  Long  skids;  15  feet  long,  8  in.  square;  for  rolling  guns  on. 
1  HomnuT. 
1  Wrench, 

Ropes. 

1  Double prolonge;  girth  3.25  in.,  length  78  feet;  a  loop  18in.  long  at  one  endw 

1  Single  prolonge;  girth  3  in.,  length  48  feet. 

1  Trace  rope;  girth  2.25  in.,  length  30  feet. 

1  Lashing  line;  girth  1.75  in.,  length  10  feet. 

The  prolonged  used  in  the  mechanical  manceuvres  with  heavy  pieces  should 
be  designated  by  their  lengths,  in  order  to  distinguish  them  from  those  used  for 
field  service. 

For  the  weight  and  strength  of  ropes,  see  Chapter  XIV. 

Knots;  P/o/e  19v 

A  non-commissioned  officer  and  11  men  are  required  for  the  manoeuvres. 

In  order  to  avoid  accidents,  the  functions  of  each  man  should  be  designated 
beforehand. 

Preliminary  Manmuvres. 

Implements  :  6  handspikes — 1  lever  jack — 1  gun  roller — 1  small  half  roller-^ 
1  large  half  roller — 4  blocks — 2  half  blocks — 1  purchase  block — 2  gun  chocks — 
4  roller  chocks — 6  wheel  chocks. 

1.  The  gun  being  on  the  ground,  to  place  blocks  under  the  chase  and  reinforce. 
Embar  with  four  handspikes,  two  on  each  side,  and  raise  first  the  chase  and 
then  the  breech,  to  place  the  blocks. 

To  take  them  out,  embar  as  before  and  remove  the  block  from  the  breech  first. 

2.  The  gun  resting  on  two  blocks,  to  place  the  half  roller  under  the  reinforce. 
Place  two  blocks  parallel  to  the  piece,  and  by  two  purchases  with  the  levers 
under  the  knob  of  the  cascable,  raise  the  breech  and  lay  the  large  half  roller 
across  these  blocks.  The  half  roller  is  taken  out  by  heaving  as  above,  and  the 
breech  is  supported  by  a  block. 

3.  The  gwi  being  mounted  on  its  carriage  and  in  the  trunnion  holes,  either  Um- 
bered or  unlimbered,  to  place  a  roller  under  the  reittforce,  or  to  remove  it :  Bear 
down  on  the  muzzle ;  place  or  remove  the  roller. 

4.  The  gun  being  in  the  travelling  position,  and  limbered  up,  to  place  a  roller  under 
(be  reinforce,  or  to  remove  it.  Heave  under  the  base  ring,  with  two  handspikes 
supported  on  the  purchase  block,  laid  on  the  stock  of  the  carriage;  raise  the 
breech,  and  place  the  roller,  or  remove  it. 
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To  place  this  roller  nemtr  tke  centre  of  grmnly  qf  the  piece;  take  a  second  pur- 
chase with  the  handspikes,  supported  on  the  small  half  roller  laid  on  the  pui^ 
chase  block.    This  roller  is  removed  by  raising  the  breech  as  above. 

5.  The  piue  being  m  the  trunnion  holes,  to  unlimber.  Unhook  (he  lashing  chain ; 
raise  the  trail  by  means  of  a  handspike  placed  across  under  it,  assisting  the 
movement  by  bearing  on  a  handspike  inserted  in  the  bore.  When  the  pintle  is 
disengaged,  remove  the  limber  and  lower  the  trail  to  the  ground. 

6.  To  limber  tip.  Raise  the  trail  as  before;  back  the  limber,  in.-ert  the  pintle 
in  the  pintle  hole,  and  hook  the  lashing  chain. 

7.  The  piece  being  in  the  travelling  post/ton,  to  v$Uimber.  Bear  down  on  the  pole 
which  will  raise  the  stock  sufficiently  high  to  place  4  blocks  and  a  half  block 
under  the  middle  of  the  stock ;  raise  the  pole  to  disengage  the  pintle  and  remove 
the  limber. 

To  lower  tlte  trail  on  the  ground.  Take  a  purchase  with  the  lever  under  the 
trail,  shift  the  blocks  under  the  manoeuvring  bolts,  remove  successively  at  each 
purchase  a  half  block,  or  a  block,  as  the  lever  will  allow,  and  lay  a  chock  in 
place  of  the  lowest  block,  which  can  be  removed  with  a  lift  of  the  lever,  or  with 
handspikes. 

In  the  mortar  wagon^  first  raise  the  pole,  and  lay  a  half  roller  on  the  end  of  the 
fork  against  the  pintle;  on  lowering  the  pole,  the  stock  is  raised  sufficiently  to 
place  the  blocks  as  above. 

8.  To  limber  up.  The  trail  is  raised  on  four  blocks  and  a  half  block  by  suc- 
cessive purchases  with  the  lever,  as  in  lowering  it;  placing  a  block  or  half  block 
at  each  heave,  as  the  lift  will  allow. 

To  change  a  piece  from  the  Trunnion  Holes  to  the  TVavelling 
Position. 

Required :  1 1  men — 6  handspikes — 1  gun  roller — 1  small  half  roller — 1  pur- 
chase block — 2  gun  chocks — 4  roller  chocks — 6  wheel  chocks — 1  trace  rope. 

The  carriage  must  be  limbered  up,  or  the  trail  raised  upon  3  blocks  and  a 
half  block. 

Chock  the  wheels ;  depress  the  muzzle ;  remove  the  elevating  screw,  and  place 
a  roller  under  the  reinforce. 

Lift  the  muzzle,  pushing  the  piece  back,  hauling  e^t  the  same  time  on  the  trace 
rope  attached  to  the  knob  of  the  cascable,  until  the  trunnions  come  over  their 
position.    Remove  the  roller,  and  lower  the  breech  on  the  bolster. 
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To  change  a  piece  from  iis  Travelling  Position  to  the  Trunnion 

Holes. 

The  carriage  being  limbered  up,  or  the  trail  resting  on  4  blocks  and  1  half 
block. 

Place  a  roller  under  the  reinforce  as  near  as  possible  to  the  rimbases. 

Raise  the  chase,  and  let  the  gun  run  forwards  to  its  position,  checking  it  with 
the  trace  rope  attached  to  the  knob  of  the  cascable.  As  soon  as  the  trunnions 
pass  over  the  chin  bolts,  depress  the  muzzle,  and  the  trunnions  drop  into  their 
holes 

Remove  the  roller,  and  put  in  the  elevating  screw. 

To  Change  a  Wheel. 
11  Men — 1  lever  jack — 2  wheel  chocks. 

Chock  the  wheel  which  is  to  remain ;  raise  the  carriage  by  means  of  the  lever 
jack  applied  in  front  of  the  axletree,  and  support  it  until  the  wheel  is  changed. 

To  Mount  a  Piece  on  its  Carriage. 

11  Men — 6  handspikes — 1  lever  and  blocks  (or  a  lefer  jack,) — 1  gun  roller — 
1  small  half  roller — 1  large  half  roller — 2  skids — 4  blocks — 4  half  blocks — 1  pur- 
chase block — 2  gun  chocks — 4  roller  chocks — 6  wheel  chocks — 1  trace  rope. 

The  gun  resting  on  two  blocks,  bring  up  the  carriage  unlimbered,  in  line  with 
it,  the  trail  2  yards  from  the  muzzle :  Place  the  large  half  roller  in  rear  of  the 
rimbases,  resting  it  on  the  two  skids :  raise  the  chase  by  a  handspike  placed  across 
under  the  neck,  and  run  the  carriage  back  until  the  swell  of  the  muzzle  rests  on 
the  bolster. — With  the  lever  jack,  raise  the  breech  and  place  two  blocks  on  the 
skids,  one  under  each  end  of  the  large  half  roller.  ■  Lift  the  chase,  and  run  back 
the  carriage  until  the  bolster  touches  the  half  roller;  take  a  purchase  under  the 
.  breech,  and  continue  to  raise  it  until  two  half  blocks  are  placed  under  each  end 
of  the  half  roller.  Lift  the  muzzle,  by  inserting  a  handspike  in  it,  and  run  back 
the  carriage  until  the  rear  ends  of  the  cheeks  touch  the  half  roller,  and  the  trun- 
nions are  over  their  travelling  position.  Raise  the  trail  with  the  lever,  and 
iremove  the  4  blocks  and  a  half  block  to  the  trail  under  the  position  of  the 
manoeuvring  bolts.  Lift  the  chase  and  insert  a  gun  roller  by  the  front  as  far  as 
the  half  roller ;  depress  the  muzzle,  to  make  the  piece  bear  on  the  roller.  Chsinge 
the  piece  to  the  trunnion  holes. 

To  Dismount  a  Piece. 
The  same  implements  required  as  for  mounting  it.    Lift  the  trail  by  a  hand- 
spike across  under  it,  and  support  it  on  3  blocks  and  a  half  block,  under  the 
manoeuvring  bolts. 
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Change  the  piece  over  the  travelling  trunnion  bolts,  and  when  the  roller  ii 
removed,  place  the  large  half  roller  on  tlje  stock  against  the  rear  of  the  cheeks. 
Take  a  purchase  under  the  trail,  with  the  lever  jack,  and  remove  the  blocks  to 
the  skids,  placing  2  blocks  and  2  half  blocks  on  each  skid  under  the  ends  of  the 
half  roller;  as  the  trail  comes  to  the  ground,  the  ends  bear  on  these  blocks.  Raise 
the  muzzle,  and  run  out  the  carriage  until  the  muzzle,  resting  on  the  stock,  is 
within  6  in.  of  the  rear  end  of  the  cheeks.  Raise  the  breech,  and  lower  the  half 
roller  by  a  block  on  each  side.  Lift  the  muzzle  and  run  out  the  carriage,  uodl 
the  swell  of  the  muzzle  rests  on  the  bolster.  Raise  the  breech  and  remove  1 
block  and  1  half  block :  lift  the  muzzle,  remove  the  carriage,  and  let  the  muzzle 
rest  on  a  block  ;  take  out  the  half  roller  and  leave  the  piece  on  2  blocks. 

Note. — ^The  manoeuvre  of  mounting  a  gun  may  also  be  performed  expedi- 
tiously, without  the  use  of  the  lever  jack,  by  raising  the  muzzle  and  the  breech, 
in  succession,  and  placing  two  sets  of  blocks  under  the  piece,  near  the  trunnions, 
until  it  is  raised  so  as  to  rest  on  two  skids,  with  four  blocks  and  a  large  half 
roller  in  each  set.  In  this  position,  by  bearing  down  the  muzzle  and  removing 
the  rear  set  of  blocks,  the  carriage,  limbered  up,  may  be  run  under  the  breech ; 
'  a  roller  is  then  placed  on  the  stock,  and  the  gun  is  hauled  back,  with  a  rope  at- 
tached to  the  knob  of  the  cascable,  until  the  trunnions  are  over  the  trunnion 
holes.  Remove  the  front  set  of  blocks  and  the  roller,  and  lower  the  piece  into 
its  place. 

This  method  requires  10  additional  blocks,  20  inches  long,  8  inches  square. 

The  gun  may  be  dismounted  in  like  manner,  by  an  inverse  manoeuvre. 

To  change  H  Carriage, 

11  men — 6  handspikes — 3  gun  rollers — 1  small  half  roller — a  plank  with 
beveled  ends — U  gun  chocks — 6  roller  chocks — 6  wheel  chocks. 

The  carriage  with  the  gun  l^eing  unlimbered,  bring  up  the  new  carriage  lim- 
bered up,  in  line  with  the  first;  the  head  of  its  cheeks  two  yards  from  the  traiUf 
the  otlier  carriage.  Plaice  a  gun  roller  under  the  reinforce  of  the  gun,  and  lift  up 
the  muzzle  j  to  raise  the  trunnions  from  the  trunnion  holes,  into  which  insert  the 
lower  end  of  two  handspikes,  and  let  the  trunnions  rest  on  them.  Run  up  the 
new  carriage,  over  the  stock  of  the  first,  until  the  wheels  touch,  taking  care  that 
they  are  in  the  same  line.  Slide  the  plank  forwards  between  the  cheeks,  until  it 
bears  upon  the  heads  of  both  stocks,  and  wedge  one  o^the  gun  rollers  on  the  stock 
of  the  first  carriage,  so  that  it  will  support  the  plank  if  the  weight  of  thp  gun 
causes  it  to  spring ;  place  a  roller  on  the  plank  near  the  rimbases,  and  make  the 
trace  rope  fast  to  the  knob  of  the  cascable.     Lift  and  push  at  the  muzzle ;  haul 
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on  the  rope,  placing  a  eeconci  roller  under  and  near  the  base  ring,  and  let  it  clear 
the  plank  and  rest  on  the  stock,  touching  the  plank,  when  the  trunnions  are 
over  the  chin  bolts. 

Take  two  or  three  turns  with  the  rope  around  the  manoeuvring  bolts,  and 
holjd  taut  on  the  rope.  Raise  the  muzzle ;  take  out  the  front  roller  by  the  head 
of  the  cheeks,  and  run  the  first  carriage  forward,  lifting  the  muzzle  and  letting  it 
-rest  on  the  stock  as  the  carriage  is  moved  off  gradually.  The  trunnions  will 
bear  on  the  rear  edges  of  the  trunnion  holes.  When  the  first  carriage  is  out  of 
the  way,  remove  the  plank  by  the  front,  and  insert  a  handspike  in  the  muzzle  ; 
raise  and  work  it,  slacking  off  the  rope  at  the  same  time  sufficiently  to  let  the 
trunnions  drop  into  their  places.  Put  in  the  elevating  screw ;  remove  the  roller 
and  rope,  and  put  on  the  cap  squares. 

To  place  upon  a  Mortar  Wagon  a  Mortar  on  its  bed, 

11  Men — 6  handspikes — ^  long  rollers — 1  block — 2  half  blocks — 4  roller 
chock8~6  wheel  chocks— 2  quarter  blocks — 1  single  prolonge. 

The  mortar  being  on  its  bed,  the  moriar  wagon  uniimbered  is  placed  in  the 
prolongation  of  the  axis  of  the  bed,  the  trail  two  yards  from  the  rearof  the  bed. 
Place  the  quarter  blocks  under  the  heads  of  the  cheeks ;  lift  the  rear  of  the  bed 
by  handspikes  at  the  rear  notches,  and  place  a  handspike  under  it,  or  support  it 
by  the  half  blocks  under  the  cheeks.  Use  the  block,  with  chocks  on  it,  as  a 
fulcrum ;  take  a  purchase  under  the  rear  part  of  the  transom  and  lift  it,  placing  a 
roller  under  the  middle  of  the  bed ^  its  ends  resting  on  the  two  half  blocks.  Run 
the  wagon  back,  the  stock  under  the  middle  of  the  bed;  place  the  second  roller 
on  the  stock  above  the  nuts  of  the  pintle  plate  bolts.  Double  the  prolonge,  and 
book  the  middle  of  it  on  the  hooks  of  the  wfnrllass;  take  a  turn  with  each  end 
round  the  windlass  and  carry  the  ends  to  the  rear  manoeuvring  bolts ;  take  a 
turn  round  each  and  make  the  ends  fast.  Heave  at  the  windlass;  when  the 
roller  on  the  half  blocks  is  free,  replace  it  under  the  ends  of  the  cheeks,  as  the 
mortar  rises  on  the  wagon,  and  draw  it  up  until  the  rear  ends  of  the  cheeks 
touch  the  rear  cross  bar  plate.  The  roller  will  be  in  front  of  the  centre  of  gra- 
▼ity,  and  the  ends  of  the  cheeks  will  touch  the  bottom  boards.  Limber  up. 
Take  the  rope  from  the  roller ;  carry  the  bight  to  tlio  front,  draw  the  mortar 
forward  to  its  proper  position.  By  a  purchase  under  the  transom,  with  two 
handspikes,  remove  the  roller  and  lower  the  bed  on  a  handspike.  Take  a 
second  parobase,  with  half  blocks  for  suppetts,  under  the  rear  notches  of  the 
ciraeks;  ftmoTe  the*  handspike,  and  let  the  mortal  down  oti  the  wti^n. 
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The  Mortar  on  the  Mortar  WagoUj  to  lower  it  to  the  ground. 

The  same  implements.  Place  the  roller  under  the  bed,  by  raising  it  in  the 
same  manner  as  for  removing  the  roller.  Fix  the  rope  to  the  windlass  and  take 
as  many  turns  round  it  as  are  required  for  drawing  the  mortal  up.  Attach  the 
ends  to  the  rear  manceuvring  bolts ;  work  the  windlass  and  draw  the  mortar 
back,  till  the  rear  ends  of  the  cheeks  touch  the  rear  cross  bar.  Unlimber. 
Lower  away  by  unwinding  the  windlass,  placing  a  second  roller  under  the 
head  of  the  cheeks,  as  the  first  passes  the  cenire  of  gravity ;  and  when  the 
latter  is  free,  place  it  under  the  head  of  the  cheeks,  when  they  come  near  the 
two  half  blocks  laid  on  each  side  of  the  trail.  When  the  ropes  no  longer  bear, 
take  them  off  of  the  bolts.  Place  the  quarter  blocks  under  the  head  of  the 
cheeks,  and  run  the  bed  forward  with  handspikes,  as  into  battery.  Rcmow 
the  wagon ;  and  by  raising  the  rear  of  the  bed,  as  at  first,  take  out  the  roUer  and 
let  the  bed  rest  on  the  ground. 

To  mount  a  Siege  Mortar  on  its  Bed, 

4  Handspikes;  1  single  prolonge;  1  hammer;  1  wrench. 

Raise  the  mortar  on  its  muzzle ;  bring  up  the  bed,  the  front  transom  within  6  io. 
of  the  mortar,  the  vent  of  which  should  be  on  the  side  opposite  to  the  bed.  Take 
a  double  turn  with  the  middle  of  the  rope  round  the  mortar,  close  to  the  mazzle 
ring,  the  tie  in  front ;  bring  the  ends  up  over  the  trunnions,  and  carry  them  to 
the  rear.  Place  two  handspikes  under  the  trunnions,  the  lower  ends  resting  on 
the  platform,  or  on  the  ground.  Heave  and  haul  the  mortar  against  the  bolster; 
place  1  handspike  under  each  trunnion,  the  ends  resting  on  the  bolster,  and  (vo 
other  handspikes  between  the  heads  of  the  cheeks  and  the  mortar.  Heave  and 
haul,  to  raise  the  mortar  on  the  bolster.  As  soon  as  it  is  sufficiently  raised,  shiA 
one  of  the  handspikes  from  under  the  piece  to  the  bore  ;  heave  ae^n.  and  the 
mortar  will  fall  into  its  place. 

Remove  the  rope  and  put  on  the  cap  squares. 

To  put  on  or  to  remove  the  cap  squares,  it  is  necessary  to  biing  the  mortar  iUt 
n  vertical  position.  To  do  this,  place. 2  handspikes  in  the  muzzle,  and  support 
them  by  a  wheel  chock  or  a  piece  of  plank  ;  fasten  the  middle  of  the  rope  to  Uie 
ends  of  the  handspikes,  and  haul  on  the  rope,  assisted  by  two  handspikes,  with 
which  the  mortar  is  chocked,  when  it  becomes  upright. 

To  dismount  a  Mortar  from  its  Bed. 

Bring  the  morlar  vertical  as  above  described,  and  remove  the  cap  squares ;  take 
the  handspikes  out  of  the  bore ;  pass  the  middle  of  the  rope  around  the  mortar, 
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just  under  the  muzzle  ring,  and  carry  the  ends  to  the  rear ;  give  a  smart  haul  on 
the  rope,  assisted  by  two  handspikes,  and  the  mortar  will  fall  over  the  transom 
and  light  on  its  muzzle. 

A  mortar  standing  on  its  face  may  be  moved  (cut)  by  means  of  two  hand- 
spikes  lashed  to  the  trunnions. 

The  mortar  wagon  also  serves  for  transporting  a  gun,  which  is  drawn  up  on 
rollers,  breech  first,  in  a  similar  manner  to  the  mortar  and  bed. 

The  piece  can  be  shifted  very  quickly  from  this  wagon  to  its  carriage,  both 
being  limbered.  The  carriage  and  wagon  are  placed  on  the  same  line ;  the 
head  of  the  cheeks  next  to  the  windlass,  the  wheels  touching.  Place  2  large 
rollers  under  the  piece,  and  a  gun  roller  on  the  head  of  the  stock ;  make  the 
nriiddle  of  the  trace  rope  fast  to  the  knob  of  the  cascable,  and  run  the  piece  back 
until  the  trunnions  are  over  the  trunnion  holes.  Remove  the  wagon,  and  lower 
the  trunnions  into  their  holes.  In  a  similar  manner,  the  gun  is  changed  from  its 
carriage  to  the  wagon. 

The  lifting  jackj  (a  powerful  geared  screw  jack,)  is  very  useful  with  siege  bat- 
s  teries.     It  may  be  used  in  place. of  the  lever  jack  with  fewer  men,  but  requires 
more  time.    For  any  single  operation,  it  is  extremely  convenient ;  as,  with  it, 
any  part  of  a  gun  or  carriage  can  be  raised.  v 

To  Transport  a  Piece  vnih  a  Sling  Cart. 

1st.  With  the  common  sling  cart.  10  Men — 1  piece  of  5-in.  rope — 1  double 
prolonge,  or  2  single  ones — 4  chocks  for  wheels — 6  handspikes. 

The  piece  being  raised  from  the  ground  on  blocks,  bring  up  the  sling  cart  over 
the  piece,  the  breech  towards  the  pole;  raise  the  pole  vertically,  by  hand  and  by 
means  of  a  prolonge  attached  to  the  end  of  it,  and  keep  it  in  that  position  by 
passing  a  handspike  on  each  side  of  it  between  the  spokes  of  the  wheels.  Sling 
the  piece  with  the  rope  passed  under  it  before  and  behind  the  trunnions,  and 
over  the  bolster  *,  take  out  the  handspikes  from  between  the  spokes  and  lower 
the  pole  by  means  of  the  prolonge  and  by  hand ;  lash  the  breech  to  it,  and  bring 
up  the  limber. 

2nd.  With  the  screw  sling  cart.  4  Men,  with  lashing  ropes.  The  sling  cart 
being  in  place,  sling  the  gun  with  a  rope  or  with  chains  passing  under  it  and 
fastened  to  the  hooks  of  the  screw  head,  or  with  chains  furnished  with  rings  to 
embrace  the  trunnions.  Raise  the  piece  by  turning  the  handles  of  the  screw 
nut,  and  when  it  is  sufficiently  high,  lash  thfe  load  to  the  bolster  and  pole,  so  as 
to  relieve  the  pressure  on  the  screw.  The  manoeuvre  is  easy  but  slow,  and 
the  machinery  must  be  kept  in  good  order.  The  piece  may  be  slung  more 
quickly  by  blocking  it  up  as  high  as  the  axletree  will  permit. 
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To  Move  a  Piece  by  Hand  in  the  Trenches. 

40  Men — 8  handspikes — 1  double  prolonge — 2  half  prolonges,  or  neo*fl 
harness. 

The  piece  is  on  its  carriage,  without  the  limber,  and  may  be  moved  with  either 
the  breech  or  the  muzzle  foremost.  The  first  method  is  a  little  more  expeditious, 
but,  in  turning  sharp  angles,  it  is  attended  with  more  danger  to  the  men  who 
support  the  trail.  The  second  method  is  preferable.  Double  the  double  pro- 
longe, or  attach  two  single  prolonges  to  the  axletree ;  make  loops  in  each  put 
for  5  handspikes,  the  first  under  the  chase,  the  others  at  3  feet  apart;  put  4  ma 
at  each  handspike ;  4  behind  the  trail  with  handspikes ;  the  rest  on  the  sides,  to 
push  the  wheels,  and  if  necessary,  to  drag  on  them,  as  described  in  the  neU 
manoeuvre:  some  of  the  men  at  the  prolonge  leave  it  to  drag  on  the  wheels;  ia 
short  turnings,  those  who  are  at  the  first  handspikes  fall  back  to  the  others. 

To  extricate  a  Piece  that  is  mired. 
The  number  of  men  in  proportion  to  the  difliculty — 2  prolonges — ^hanUspikeL 
Attach  a  prolonge  by  one  end  to  one  of  the  lower  spokes  of  each  wheel,  and 
bring  the  other  end  round  to  the  front,  over  the  tire.    The  men  drag  on  the 
prolonges  directly,  or  on  the  liandspikes  passed  through  loops  in  them. 

GARRISON  ARTILLERY. 

To  lower ^  from  its  Chassis^  a  Barbette  Carriage  with  its 
Piece  mounted. 

This  carriage  can  transport  its  piece  with  the  assistance  of  the  limber  of  a  fieli 
piece,  from  which  the  ammunition  box  is  removed — 18  men  are  required  to 
remove  a  24-pdr. — 4  handspikes — 1  large  block — 2  skids — 2  short  pieces  of 
akidding. 

The  piece  being  in  battery,  lower  the  elevating  screw  a  little ;  chock  the  rolkfi 
behind  ;  pass  a  handspike  through  the  manoeuvring  loop  at  the  end  of  the  tongue; 
place  two  men  at  each  end  of  this  handspike,  and  two  at  each  end  of  another 
passed  under  the  tongue.  Raise  the  chassis,  take  out  the  forks  and  travene 
wheels,  and  lay  them  on  the  ground;  lower  the  rear  of  the  chassis  on  the  trarert* 
ing  platform.  Put  a  skid  or  plank  on  each  side  of  the  chassis,  raised  on  bk>cb 
at  one  end,  so  that  it  nearly  touches  the  wheel.  Roll  the  carriage  back  till  the 
wheels  rest  upon  this  skid  and  the  muzzle  clears  the  parapet  about  three  or  four 
feet ;  put  a  handspike  in  the  bore,  another  across  the  top  of  the  chase,  a  ihiH 
through  the  manoeuvring  staples,  and  a  fourth  under  the  lunette  plate ;  plaee 
'two  men  at  the  first  handspike,  and  four  at  each  of  the  three  others ;  raise  the 
trail  of  the  carriage,  and  place  a  block  under  the  rear  transom.  Back  up  the 
limber  and  insert  the  pintle  hook  into  the  lunette.    Lighten  up  the  trail,  to  re- 
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moTe  the  block ;  key  the  pintle  hook,  and  lower  the  elevating  screw.  All  tlie 
men  working  at  the  wheels  of  the  carriage  and  limber,  and  at  the  pole,  lower 
the  piece  gently  from  the  platform.  Horses  may  then  be  attached  to  the  limber, 
if  necessary. 

To  raise  on  Us  Chassis  a  Barbette  Carriage  with  its  Piece  mounted. 

The  same  number  of  men  and  the  same  implements  as  in  the  preceding  ma- 
noeuvre. The  chassis  having  been  lowered,  as  in  the  first  part  of  the  preceding 
manoeuvre,  bring  the  carriage  up  to  the  rear  of  the  platfor^  dnd  place  opposite 
to  each  wheel  a  plank  resting  on  two  blocks,  making  a  gentle  slope  to  roll  the 
carriage  up  on  the  traversing  platform — place  skids  as  before  on  each  side  of  the 
chassis — move  the  carriage  forward  until  the  rollers  nearly  rest  upon  the  rails— 
run  up  the  elevating  screw — lighi^n  up  the  trail,  to  disengage  the  pintle  hook — 
remove  the  limber,  and  lower  the  lunette  plate  on  a  block  placed  upon  the 
tongue — raise  the  trail  again,  to  remove  the  block — lower  the  trail  traifbom  upon 
the  tongue — run  the  carriage  up  to  battery — replace  the  traverse  wheels  in  the 
same  manner  as  directed  for  taking  them  out,  in  the  preceding  manoeuvre. 

In  situations  where  it  may  be  required,  the  carriage  can  be  used  without  its 
chassis;  in  this  manner  it  may  be  applied  to  the  embrasures  of  field  works,  by 
placing  it  in  battery  on  a  common  platform  for  a  siege  piece,  and  resting  the  trail 
on  a  skid  attached  to  the  front  hurter  by  a  pintle.  The  rear  of  this  skid  may 
rest  on  a  block  so  as  to  give  it  the  same  inclination  as  the  tongue  of  the  chassis. 

To  place  a  Casemate  Carriage  in  Battery  and  mount  its  Gun. 

14  to  16  Men  required.  The  gun  is  brought  to  the  casemate  with  the  sling 
cart,  and  carried  through  the  galleries  on  a  truck. 

The  carriage  for  the  embrasure  farthest  from  the  door  of  entrance  is  to  be 
placed  first,  and  its  gun  mounted  before  the  next  carriage  is  placed.  The  tongue 
of  the  chassis  is  inserted  into  the  tongue  hole,  and  the  pintle  in  its  hole,  through 
the  end  of  the  tongue. 

The  top  carriage  is  lifted  by  hand  and  placed  on  the  chassis,  which  is  traversed 
on  one  side,  and  the  gun  is  laid  near  the  middle  of  the  casemate  on  blocks,  the 
muzzle  towards  the  embrasure.  The  casemate  gin  (legs  14  feet  long)  is  placed 
over  the  carriage  and  gun  ;  the  legs  and  the  roller  over  the  gun,  the  pry-pole 
over  the  chassis.  The  gin  is  equipped  and  the  gun  slung  in  the  usual  manner. 
When  the  gun  is  raised  sufficiently  high,  the  chassis  is  traversed  under  it,  and  - 
the  upper  carriage  so  placed  that  the  trunnion  holes  come  exactly  under  the 
tronnions  of  the  gon,  which  is  then  lowered  carefully  to  its  place.  Unsling  the 
COD  and  remove  the  gin. 
23 
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MANOSUVRES  OF  THE  FIELD  AND  SIEGE  QIN. 

10  M«Dt  inoluding  a  non-commLisioned  officer  as  direotor-^  handspikes^! 
gia  fAll--9  liaofl.  a  number  of  pulley  blocks,  single  or  doul^le,  according  to  the 
manner  in  which  the  gin  is  to  be  equipped. 

T)ie  gin  fall  is  4-in.  rope,  90  feet  lopg. 

To  put  Vie  Gin  together. 
Lay  the  legs  on  the  ground,  the  outer  sides  up,  the  bcTels  towards  each 
ot|ier ;  place  the  windlass ;  connect  the  heads  of  the  cheeks  by  the  assembling 
bolt;  and  insert  successively  the  1st,  2nd,  and  3d  cross  bars,  and  key  them. 

To  carry  the  Gin. 

Put  six  men  at  the  legs,  viz.,  2  abreast  of  the  windlass,  2  abreast  of  the  second 
eross  bar,  and  2  near  the  head  ;  2  men,  with  a^andspike,  carry  the  iall  coiled 
up,  with  the  blocks  hooked  to  it ;  one  man  carries  the  prypole.  Another  the  re- 
maining handspikes  and  the  lineS/ 

^  To  set  up  the  Gin. 

6  Men,  placed  in  the  same  manner  as  for  carrying  the  gin,  set  it  up ;  2  meo 
place  their  feet  against  the  bottom  of  the  legs,  or  their  handspikes  against  the 
lower  cross  bar ;  one  sets  up  the  prypole,  two  paces  in  front  of  the  head  of  the 
gin,  facing  it.  The  director  assists  by  putting  the  end  of  a  handspike  into  the 
slit  for  the  tongue  of  the  prypole.  When  the  prypole  is  in  place,  the  foot  of  it 
should  be  equally  distant  from  the  two  legs,  12  feet  from  the  lower  cross  bar; 
the  pullies  should  be  over  the  middle  of  the  weight  to  be  raised. 

To  equip  the  Gin. 

The  gin  equipped  with  one  pulley,  can  raise  a  12-pounder  garrison  gun ;  with 
2,  an  18-pounder ;  with  3,  a  24-pounder ;  with  5  or  6,  a  32  or  42-poander.  It 
is  generally  proper  to  use  more  pulleys  than  are  absolutely  necessary,  in  order 
to  avoid  straining  the  fall. 

1st.  To  equip  the  gin  with  1  pulley.  Pass  one  end  of  the  fall  over  the  windlass, 
and  take  three  turns  from  lefl  to  right,  the  loose  end  being  outside.  Put  a  haiid- 
Bfnke  in  one  of  the  mortises  of  the  windlass,  or  let  down  the  pall,  if  there  is  one; 
overhaul  the  fall,  letting  it  wrap  round  the  windlass ;  pass  the  end  through  the 
right  hand  pulley  of  the  head,  and  secure  it  to  the  sling  round  the  gun  by  a 
capstan  knot. 

2nd.  WUk  2  puUeya.  Hang  a  single  block  on  the  second  cross  bar,  the  point 
of  the  hook  outwards;  proceed  as  in  the  first  case;  pass  the  end  of  the  M 
through  the  block  on  the  ciposs  bar,  and  tie  it  round  the  head  of  the  gin,  the  loose 
end  of  the  rope  hanging  on  the  left  side  and  pinched  against  the  le^.    Hook  the 
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block  to  the  sling  round  the  gun,  the  point  of  the  hook  towards  the  left  nide  of 
the  gin. 

dd.  WUh  3  pvUeys.  Proteed  as  for  two ;  pass  the  end  of  the  fall  through  the 
left  hand  pulley  at  Uie  head  of  the  gin,  from  the  outside;  tie  it  to  the  sling  on 
the  side  towards  the  prypole,  and  hook  the  block  to  it  on  the  other  side,  the 
point  inwards. 

4th.  With  4  pulUys.  Hang  a  second  block  (or  a  double  block)  on  the  second 
cross  bar.  Proceed  as  in  the  last  case ;  pass  the  end  of  the  fall  into  the  second 
block,  and  fasten  it  to  the  head  of  the  gin  as  in  the  second  case ;  hook  both  blocks 
to  the  sling,  the  points  of  the  hooks  inwards. 

If  a  double  block  is  used,  place  the  pin  perpendicular  to  the  cross  bar,  the 
head  towards  the  prypole;  pass  the  fall  the  first  time  through  the  sheave  next 
the  prypole,  the  second  time  through  that  next  the  legs ;  hook  the  block  to  the 
sling,  the  point  towards  the  left  side  of  the  gin. 

5th.  With  5  pulleys.  Hang  two  single  blocks,  or  a  double  block,  on  the  second 
cross  bar ;  fasten  a  third  block  to  the  head  of  the  gin,  on  the  lefl  side,  by  a  collar 
or  coil  of  rope ;  the  point  of  the  hook  being  outwards,  and  the  head  of  the  pin 
towards  the  gin.  Proceed  as  in  the  last  case;  pass  the  end  of  the  fall  into  the 
third  block,  and  fasten  the  end  to  the  sling  round  the  piece,  to  which  the  blocks 
are  also  to  be  hooked. 

6th.  With  6  pulUys.  Fix  a  single  block  to  the  head  of  the  gin,  another  on  the 
second  cross  bar  near  the  right  leg,  and  a  double  block  on  the  same  cross  bar 
near  the  left  leg.  Proceed  as  in  the  last  case ;  pass  the  fall  through  the  single 
block  on  the  cross  bar,  and  secure  it  to  the  head  of  the  gin,  the  loose  end  of  the 
rope  hanging  on  the  lefl  side,  and  the  third  block  hooked  into  the  knot.  Hook 
the  double  block  and  the  other  single  block  to  the  sling. 

The  man  who  directs  the  manoeuvres,  or  the  most  intelligent  man,  should  be 
charged  with  passing  the  fall  through  the  pullies  at  the  head  of  the  gin,  and  with 
tying  the  knots,  fixing  slings,  &c.  If  he  is  too  much  exposed  by  mounting  on 
the  third  cross  bar,  the  gin  must  be  laid  down,  the  head  resting  on  the  gun,  and 
equipped  in  that  position. 

To  lay  the  gin  down,  the  men  are  placed  in  the  same  positions  as  for  setting  it 
up.  If  the  gin  has  a  clevis  at  the  top,  the  fall  may  be  reeved  in  the  blocks,  and 
the  upper  block  then  hooked  to  the  cle#s. 

To  SHt^  a  Piece. 
A  piece  without  handles  may  be  slung  by  means  of  a  rope,  the  two  ends  of 
which  are  tied  together  and  which  is  passed  under  the  piece,  one*ha]f  before  and 
the  other  behind  the  trunnions. 
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« 
If  this  is  not  convenient,  as  when  the  gun  lies  on  the  ground,  or  is  to  be  placed 

on  its  carriage,  a  sling  may  ]ye  made  by  splicing  together  the  ends  of  a  5-inch 
hawser  a  little  more  than  twice  the  length  of  the  piece  (about  26  feet)  or  by  pass- 
ing a  strong  rope  several  times,  according  to  the  weight,  over  the  piece  length- 
wise, under  the  cascable  and  under  the  handspike  or  a  block  of  wood  inserted 
in  the  muzzle.  The  two  sides  of  this  sling  may  be  brought  together  by  another 
just  behind  the  trunnions. 

To  Work  the  Gin. 

4  Men  put  their  handspikes  alternately,  2  by  2,  in  the  mortises  of  the 
windlass;  2  others  assist  in  heaving;  3  overhauHhe  slack  of  the  rope;  the  non- 
commissioned officer  or  director  steadies  the  piece  or  the  load,  by  means  of  a 
guy  or  of  a  handspike  in  the  bore. 

To  make  fait.  If  the  gin  has  no  ratchet  wheel  and  pall,  put  a  handspike  across 
the  legs,  and  let  the  heaving  handspikes  in  the  mortises  rest  against  it;  cross 
the  slack  round  the  turns  on  the  windlass,  drawing  it  tight  round  the  last  turn, 
and  pass  it  under  the  lower  cross  bar  from  the  inside,  tying  it  in  a  loop  in  which 
the  point  of  a  handspike  is  inserted;  during  this  operation,  one  man  bears  with 
both  hands  on  the  turns  round  the  windlass,  to  prevent  the  rope  from  slipping. 
The  men  and  4  handspikes  are  thfttt  no  longer  required. 

To  sh\fl  the  rope  on  the  windlass.  When  the  turns  on  the  windlass,  commencing 
at  tlie  left,  reach  the  other  end,  make  fast  with  the  handspikes  resting  as  before. 
Tie  a  lashing  line  to  the  fall  with  an  artificer's  knot,  1  foot  above  the  second 
cross  bar ;  wrap  both  ends  of  the  line  several  times  round  the  fall  and  pass  it 
round  the  leg,  under  the  cross  bar,  lashing  the  fall  and  the  cross  bar  together. 
Let  the  windlass  turn  so  as  to  bring  the  weight  to  beau  on  the  lashing  Ihie;  then 
slip  the  rope  to  the  lefl  end  of  the  windlass. 

The  gin  may  be  worked,  if  necessary,  by  less  than  10  men.  The  men  at  the 
slack  may  be  saved  by  equipping  the  gin  without  taking  the  3  turns  on  the 
windlass;  pass  the  fall  over  the  windlass,  and  bring  it  round  underneath,  placing 
the  slack  across  the  windlass,  so  that  the  fall  may  coil  over  it.  By  steadying 
the  piece  with  a  rope  attached  to  the  prypole  and  to  one  leg,  and  by  equip- 
ping the  gin  with  a  greater  number  of  blocks,  3  men  may  work  it,  2  holding 
the  handspikes,  and  the  3d  assisting  they  alternately. 

To  use  the  Gin  as  a  Derrick. 

12  Men,  2  being  for  the  guys.  Additional  implements:  1  double  prolonge,  or 
2  single  ones— 4  strong  pickets,  4  or  S.feet  long— 2  mauls— and  sometimef  a 
second  fall  and  a  drag  rope. 
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If  the  derrick  is  to  be  established  on  a  parapet,  or  on  earth  which  is  not  firn», 
lay  a  strong  plank  across  two  others,  with  holes  in  the  first  for  the  points  of  the 
feet;  ram  the  earth  about  them  and  secure  them  with  pickets. 

Lay  the  gin  down,  the  outer  side  underneath,  and  the  feet  of  the  legs  resting 
on  a  skid. 

The  director  steps  5  paces  from  the  head  of  the  gin,  in  a  direction  perpen- 
dicular to  the  cross  bars,  and  then  4  paces  to  the  right  and  left,  wfiere  he  marks 
the  places  for  the  two  first  pickets ;  the  two  others  are  placed  30  feet  beyond  the 
first,  in  the  direction  which  the  guys  will  take. 

Drive- the  pickets  inclining  off  from  the  gin;  if  necessary,  strengthen  them  by 
putting  a  plank  or  a  fascine  behind  each,  and  ramming  the  earth  firmly  about  it. 

Equip  the  gin  as  it  lies ;  fasten  the  guys  to  the  head,  of  it  with  an  artificer's 
knot,  if  they  are  formed  of  one  rope ;  with  German  knots,  if  of  two.  The  gin 
being  raised  almost  vertically,  2  men  take  a  turn  of  the  guys  around  the  first 
pickets,  and  the  director  makes  them  fast  to  the  second  pickets  with  an  artificer's 
knot.  Let  down  the  fall  and  tackles,  and  prepare  to  work  the  windlass.  On 
a  parapet,  the  feet  of  the  derrick  should  be  2  feet  from  the  exterior  crest;  as  the 
guys,  by  stretching,  are  apt  to  give  the  derrick  too  great  an  inclination,  place  it 
at  first  4  feet  from  the  crest,  and  after  taking  a  few  turns,  let  the  load  down 
again,  and  move  the  derrick  to  its  proper  place. 

If  the  fall  should  not  be  long  enough,  join  another  to  it  by  a  fiat  knot,  tied  at 
4  or  5  yards  from  the  end  pf  the  second  rope,  passing  a  piece  of  round  wood,  of 
the  size  of  a  tool  handle,  through  the  knot,  to  prevent  its  tightening  too  much. 
The  first  fall  passes  only  through  the  right  hand  pulley  of  the  head  of  the  der- 
rick and  over  the  windlass ;  when  the  knot  comes  up  near  the  pulley,  cease 
heaving  and  make  fast;  coil  a  drag  rope  round  the  head  of  the  gin  and  tie  it  to 
the  second  fall  by  5  or  6  loops,  below  the  knot.  Let  go  the  windlass  and  bring 
the  weight  to  bear  on  the  drag  rope.  Undo  the  knot,  and  pass  the  end  of  the 
second  fall  through  the  pulley ;  take  3  turns  with  it  round  the  windlass,  and 
join  the  first  fall  to  it,  to  lengthen  the  slack. 

GARRISON  AND  CASEMATE  GINS. 

The  fall  for  these  gins  is  5-inch  rope,  120  feet  long.  They  arc  equipped  with 
a  pair  of  blocks  adapted  to  receive  such  a  number  of  ropes  as  may  be  necessary, 
according  to  the  weight  to  be  raised ;  the  upper  block  being  hung  on  the  cleyit 
at  the  head  of  the  gin.    They  are  worked  like  the  field  and  siege  gin. 
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CHAPTER  THIRTEENTH. 


ARTILLBRT   PRACTICE. 

The  plan  of  this  work  does  not  include  the  details  relative  to  the  service  of 
artillery,  either  in  the  field  or  in  garrison ;  but  in  the  absence  of  more  full  and 
accurate  tables  of  firings  it  is  thought  useful  to  give  here  the  mean  results  of  such 
trials  of  the  rang^  of  our  ordhance  a^  have  been  made,  from  time  to  time,  by 
the  Ordnance  Department,  together  with  some  other  practical  information  d^ 
rived  from  authentic  sources. 

Ranges  of  Field  Gum  and  Howitzers, 

The  range  of  a  shot  or  dhell  in  this  table  is  the  first  graze  of  the  ball  on  hori- 
zontal groundj  the  piece  being  mounted  on  its  appropriate  field  carriage. 

The  rahge  of  a  sjiherical  case  shot  is  the  distance  at  which  the  shot  bursts 
near  the  ground,  in  the  time  given  ;  thus  showing  the  elevation  and  th^  lengUi 
of  fuze  required  for  certain  distances. 

For  the  range  of  the  Mountain  Howitzer — see  Chap.  VI. 


KIin>  or  ORDNANCB. 

Powder. 

Ball. 

Elevation. 

Range. 

REMARKS. 

Lbs. 

O     1 

Yards. 

6-PDR.  FIELD  GUN. 

1.25 

Sh6t 

0 

318 

1 

674 

2 

867 

. 

3 

1138 

4 

1256 

5 

1523 

1. 

Sph.  case 

2 

650 

Time  of  flight  2  sees. 

shot. 

2  3a 

840 

"          3    " 

i( 

3 

1050 

(c             4     a 
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Ranges  of  Field  Guns  and  Howitzers. 


XWD  OP  eKONAKOS. 

Powder. 

Ball. 

ElevatiOB. 

Range. 

REMAJLU. 

Lbs. 

O     1 

1 

r^ards. 

12-PDR.  FIELD  OUN. 

2.5 

Shot 

0 

347 

iC 

1 

;    662 

iC 

1  30 

785 

(( 

2 

909 

<( 

3 

1269 

- 

<c 

4 

14^5 

(( 

5 

1663 

1.5 

Sph.case. 

1 

670 

Time  2  seconds. 

'  ti 

1  45 

950 

c(      3       «c 

i( 

230 

1250 

c(      4       cc 

Id-PDR.  FIELD  HOWITZER 

1. 

Shell 

0 

195 

(( 

1 

539 

iC 

2 

640 

cc 

3 
4 

847 
975 

(C 

5 

1072 

0.75 

Sph.case 

2  15 

485 

Time2seco«d». 

^   «t 

3  15    ] 

715 

K       3         Ct 

(( 

3  45 

1050 

c(     4     (( 

24-PDR.  FIELD  HOWITZER 

2. 

Shell 

0 

295 

C( 

1 

516 

C( 

2 

793 

t( 

3 

976 

(C 

4 

1272 

u 

5 

1322 

1.75 

Sph. case 

2 

600 

Time  2  seconds. 

3 

800 

u      3       cc 

C( 

5  30 

1050 

(C      4       c< 

2. 

(( 

330 

880 

u      3       cc 

33-PDR.  FIELD  HOWITZER 

2.5 

Shell 

0 

290 

(( 

1 

531 

IC 

2 

779 

u 

3 

1029 

tl 

4 

1203 

i( 

5 

1504 

2.5 

Sph.case 

3 

800 

Time  2.75  seconds. 

i 
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Ranges  of  Heavy  Ordnance, 

The  range  of  a  gun  or  howitzer  in  this  table  is  the  first  graze  of  the  ball  on 
the  horizontal  plane  (Ai  which  the  carriage  stands. 


KIMD  or  ORDNANCE. 

Povirdei 

.      Ball. 

Elevation 

Range. 

KBMARKS. 

Lbs. 

O      ' 

Yards 

18-PDR.  SIEGE  AND  CAR- 

4.5 

Shot 

1 

641 

RISOM  GUM. 

<{ 

2 

950 

On  barbette  carriage. 

<( 

3 

1256 

<( 

4 

1450 

(< 

5 

1592 

24-PDR.  SIEGE  AND  GAR- 

6. 

Shot 

0 

412 

RISON  GUN. 

*t 

1 

842 

On  siege  carriage. 

t( 

1  30 

953 

it 

2 

1147 

«( 

3 

1417 

{( 

4 

1666 

(( 

5 

1901 

8. 

({ 

1 

883 

({ 

2 

1170 

(C 

3 

1454 

cc 

4 

1639 

cc 

5 

1834 

32-PDR.  SEA-COAST  GUN. 

6. 

Shot 

1  45 

900 

On  barbette  carriage. 

8. 

(( 

fC 

1 
1  30 

713 
800 

{( 

1  35 

900 

{{ 

2 

1100 

cc 

3 

1433 

cc 

4 

1684' 

cc 

5 

1922 

10.67 

C( 

1 

780 

cc 

2 

1155 

<c 

3 

1517 

43-PDR.  SEA-COAST  GUN. 

10.5 

Shot 

I 

775 

On  barbette  carriage. 

tt 

2 

1010 

cc 

3 

1300 

4 

1600 

5 

1955 

14. 

1 

770 

2 

1128 

3 

1380 

4 

1687 



5 

1915 

ses 
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Ranges  of  Heaty  Ordnance, 


KIMD  or  OlDNAMOB. 

Powder. 

Ball. 

Elevation. 

Range 

BC*A.EKa. 

Lbs. 

Shell 

O     / 

Yards. 

8-lJiCH  8ICGB  HOWITZER. 

4. 

45  lbs. 

0 

251 

<( 

1 

,     435 

C( 

3 

618 

cc 

3 

J    720 

(C 

4 

1    992 

cc 

5 

1  1241 

C( 

12  30 

1  2280 

Shell 

j 

8-lNCH  SEA-C0A8T  HOW- 

4. 

45tb8. 

1 

405 

ITZER. 

(I 

2 

652 

On  barbette  carriage. 

cc 

3 

875 

cc 

4 

1110 

cc 

5 

1300 

6. 

cc 

1 

572 

cc 

2 

828 

cc 

3 

947 

cc 

4 

1168 

(C 

5 

1463 

8. 

cc 

1 

646 

cc 

2 

909 

(C 

3 

1190 

cc 

4 

1532 

cc 

5 

1800 

Shell 

10-INCB  8EA-C0AST 

12. 

90  lbs. 

1 

580 

HOWITZER. 

cc 

2 

891 

Time,  flight  3      sec 

On  barbette  carriage. 

cc 

3 

1185 

cc            c<     ^^          cc 

I< 

3  30 

1300 

cc 

4 

1426 

"         "    5.25  " 

C( 

5 

1650 

"           «<     6.          cc 

3hot 

8-INCH  COLUMBIAD. 

10. 

65  lbs. 

1 

932 

Axis  of  gun  16  feet 

0«  barbette  carriage. 

cc 

2 

1116 

above  the  water. 

cc 

3 

1402 

cc 

4 

1608 

cc 

5 

1847 

cc 

6 

2010 

(C 

8 

2397 

Shot  ceased  to  rico- 

cc 

10 

2834 

chet  on  the  water. 

cc 

15 

3583 

C( 

20 

4322 

cc 

25 

4875 

cc 

27 

4481 

15. 

cc 

27  30 

4812 

RANGES. 

Ranges  ofHeof&y  Ordnance* 


Xlllft  OF  OltONAMCB. 

Powder. 

Ball. 

elevation. 

RUnge. 

RUUMMXm. 

8-lNCH  eOLUMBIAD— 

Lbs. 

Shell 

o     » 

Yards. 

Continued. 

10. 

50  lbs. 

1 

919 

(( 

2 

1209 

(( 

3 

1409 

i( 

4 

1697 

(( 

5      • 

1813 

<( 

6 

1985 

(( 

8 

2203 

(i 

10 

2657 

CI 

15 

3556 

<( 

20 

3716 

C( 

25 

4387 

CI 

27 

4171 

15. 

CI 

27  30 

4468 

lO^iNCH  COLUMBIAD. 

18. 

Shot 

0 

394 

Axis  of  gun  16  feet 
above  the  water. 

On  barbette  carriage. 

1281b8r. 

1 

752 

«c 

2 

1002 

CI 

3 

1230 

cc 

4 

1570 

ct 

5 

1814 

cc 

6 

2037 

Shot  ceased  to  rico> 

cc 

8 

2519 

ehet  on  water. 

cc 

10 

2777 

cc 

15 

3525 

cc 

20 

4020 

cc 

25 

4304 

cc 

30 

4761 

cc 

35 

5433 

20. 

cc 

39  15 

5654 

12. 

^eti 

1 

860" 

100  lbs. 

2 

1012 

CC 

3 

1184 

cc 

4 

1443 

cc 

5 

1604 

18. 

cc 

0 

448 

cc 

1 

747 

cc 

2 

1100 

tc 

3 

1239 

cc 

4 

1611 

cc 

5 

1865 

cc 

6 

2209 

cc 

8 

2489 

cc 

10 

2848 

cc 

15 

3200 

cc 

20 

3885 

cc 

25 

4150 

cc 

30 

4651 

cc 

35 

4828 

Time  of  flight  35  sec* 
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Ranges  of  Heavy  Ordnance. 


KIICD  OP  ORMfAXOB. 

Powder 

BaU. 

ElevatioD. 

Range. 

Lbs. 

Shell, 

O     f 

Yards. 

12-IVCB   COLUMBIAO.... 

20. 

172  lbs. 

10  ^ 

2776 

Timeofflightllsec. 

C( 

15 

3731 

16  " 

(( 

22 

4280 

20  " 

it 

25 

4718 

ic          26  " 

* 

(( 

30 

5004 

ti 

35 

5339 

ic          32  " 

f( 

37 

.5266 

u          31  " 

(( 

39 

5064 

25. 

« 

10 

2881 

"         11.5" 

CI 

15 

3542 

15  " 

tt 

30 

5102 

n 

35 

5409 

«          32  " 

(( 

37 

5373 

"          32  " 

II 

39 

5506 

36  " 

SheU, 

35 

5644 

180  lbs. 

39 

5615 

28. 

(I 

35 

5671 

i< 

39 

5761 

3^miIes.Time368ec 

Shell, 

1 

13-IN.  aiA-COAST  MORTAR 

20. 

200  lbs. 

45 

4325 

Shell, 

12-IN.  SBA-COAIT  MORTAR 

20. 

200  lbs. 

45 

4625 

Experimental. 

.  Shell, 

10-IN.  SEA-COAST  MORTAR 

10. 

98  lbs. 

45 

4250 

Time  of  flight  36  sec. 

10-INOH  SIEGE  MORTAR. . 

1. 

Shell, 

45 

300 

Time  offlight  6.5  sec 

1.5 

90  lbs. 

45 

700 

12     " 

2. 

(( 

45 

1000 

«        14     « 

2.5 

(I 

45 

1300 

16     " 

3. 

Cl 

45 

1600 

18     " 

3.5 

CI 

45 

1800 

19     « 

4. 

II 

45 

2100 

II        21     « 

Lbs.  oz. 

Shell, 

8-INOH  SIEGE  MORTAR. 

0  lOi 

46  lbs. 

45 

500 

Time  of  flight  10  sec 

(Prom  Ghriffith's  Artil- 

13| 

Ci 

II 

600 

11  ** 

lerist's  Manual.) 

1 

II 

II 

750 

"          12|  *• 

1  2 

II 

II 

900 

"         13  ** 

1  3| 

II 

CI 

1000 

"         13}  *' 

14i 

CI 

<l 

1100 

14  ** 

16 

CI 

Ci 

1200 

14|  « 

RANGES. 

Ranges  of  Heavy  Ordnance, 


KIND  OP  ORDNAMOB. 

Powder. 

Ball. 

Elevation. 

Range. 

RBMARXB. 

pz. 

Sbell, 

O 

Yards. 

24-POUNDBR   COBHORN 

0.5 

nibs. 

45 

25 

MORTAR. 

1. 

1.5 

1.75 

2. 

2.75 

4. 

6. 

8. 

68 
104 
143 
165 
260 
422 
900 
1200 

Ranges  of  Hale's  War  Rockets. 


KLBTATION. 

RANok,  (first  graze.) 

2i-inch. 

Scinch. 

40  to  50 

80 
100 
150 
470 

Yards. 

500  to  600 

700 
800  to  900 

1200 

1760 

Yards. 

500  to  600 

800  to  1000 

1000  to  1200 

1200  to  1400 

2200 

The  rockets  were  fired  from  a  trough 
10  feet  long. 

Weight  of  24-inch  rocket,    6  lbs. 
"      3Hnch     »*        16  lbs. 

INITIAL  VELOCITIES  OP  CANNON  BALLS. 
From  experiments  made  with  the  ballistic  pendulum,  at  Washington  ArsenaL 


Kind  of 
Ordnance. 


PROJECTILE. 


I- 


Kind. 


6-pdr.  field  gun. 


12-pdr.  field  gun. 


Shot. 


Sph.  case..^ 
Canister. . . . 


Shot. 


Sph.  case. 
Canister. . 


Weight. 


Lbs. 
6 


"1 


5.5 
6.8 


12.3   j 


11. 
13.5 


Charge 

of 
powder. 


Lbs. 

1.25 

1.5 

2. 


1. 
1. 


2.5 

3. 

4. 


2. 


Initial 
velocity. 


Feet. 

1439 
1563 
1741 


1357 
1230 


1486 
1597 
1826 


1392 
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IniHal  Fdociiteff— Continued. 


Kind  of 


PROJECTltB. 


Kind. 


SMI. 


:*^.Mt»    M»U  hWI^ 


Weight. 


Charge 

of 
powder. 


Lbs. 
8.9 


11. 
9.64 


Shv>c. 


.    12.3   } 


I    SheiJ. 


14»p*Jr.  ^un 
•i6  C4U.  loiig. 


% 


iH>pdr.  siege  and 
garrison  gun 


gun. 


Shot. 


Shot . 


Shell. 


Canister. 


Grape. 


Shot. 
SbeLl. 


Canister. 


Qrape« 


'•'! 


12.3 


24.25^ 


"•  1 


30.6 


32.3 


23.4 


37. 


39.75 3 


Lbs. 

1. 
1.25 


Initial 
velocity. 


4. 
5.33 

8. 
10.67 


4. 

5.33 


4. 
5.33 

5.33 


*T 


Feet. 

1054 
1178 


953 
1015 

1378 
1674 
1906 

1611 
1929 

1411 
1734 
1933 
2096 


2300 
2324 


3. 

1240 

4. 

1440 

6. 

.  1680 

8. 

',  1870 

1470 
1670 


1J35 
1303 


I  1108 
1272 


1250 
1430 
1640 
1780 


HSU 
1657 


1172 
1343 
1133 

]297 


Initial  velocities  of  Balls  fired  from  Small  Arms, 
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KIND  OF  ARM. 


Muaket 

Rifle 

Hairs  Carbiner. 
Pistol 


Cl^arge. 


Grains. 

110 
70 
70 
35 


No.  of  balls 
to  the  lb. 


17 
32 


Initial  ve- 
locity. 


Feet. 

15W) 

1750 

1240 

947 


Loss  of  velocity  baj  the  Windage  of  the  Ball. 


Charge 

of 
powder. 

Initial  velocity  of  ball 

Loss  of  velo- 
city    by     a 

Kim)  OF  6UN. 

Without 
windage. 

With  wind- 
age of  ^ 
diameter. 

windage  of  ^ 
diameter. 

32-PDR.    SKA-COAST •>.... 

Lbs. 
4. 

Feet. 
1444 

Feet. 
1271 

Feet. 
173 

Per  ct. 
12 

$4-PDR.    SIEGE 1 

4. 

6. 

1600 
1890 

1433 
1723 

167 
167 

10 
9 

12-PDR.,  25  calibres < 

2. 

3. 
4. 

1617 
1915 
2124 

1444 
1742 
1951 

173 
173 
173 

11 

9 

8 

12-PDR.  FIELD,  16  calibres. . .  } 

2. 
3. 

4. 

1528 
1793 
1992 

1370 
1635 
1834 

158 
158 
158 

10 
9 

8 

6-PDR.  FIELD. 

1.5 

1734 

1560 

174 

10 

The  loss  of  velocity  by  a  given  windage  is  directly  as  the  windage  and  in- 
versely as  the  diameter  of  the  bore,  very  nearly. 

For  a  formula  for  computing  the  initial  velocity  of  a  ball,  see  Chap.  XV  ;  Ar- 
ticle BalUftici. 
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PENETRATION  OP  SHOT  AND  SHELLS. 

The  following  tables  and  notes,  (when  not  otherwise  specified,)  are  extracted 
from  a  report  of  experiments  made  at  Metz  in  1834. 

The  charges,  when  expressed  in  fractions,  denote  the  proportion  of  powder  to 
the  nominal  weight  of  the  shot;  the  calibres  are  those  of  the  French  guns,  the 
exact  relation  of  which  to  those  of  the  United  States  ordnance  will  be  foond  by 
reference  to  the  table  of  foreign  ordnance  in  Chapter  I. 

The  French  36-pdr.  corresponds  nearly  with  our  42-pdr;  the  16-pdr.  with 
our  18-pdr.;  the  8-pdr.  with  our  9-pdr.;  and  the  6-inch  with  our  32-pdr.  The 
diameter  of  the  French  8-inch  howitzer  is  8.782  inches  in  our  measure.  The 
musket  is  of  the  same  calibre  as  ours. 

Penetration  of  Shot  in  Masonry. 
Rubble  work  of  good  quality ;  scarp  wall  built  by  Vauban. 


"" 

DIITANOB  IM 

YARDS. 

9 
1 

i 

3 

s 

27 

55 

109 

219 

328 

438 

P56 

875 

1094 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

36 

13d 

26.78 

26.39 

25.60 

23.83 

22.25 

20.87 

17.92 

14.96 

12J2I 

ri-2nd 

25.60 

25.20 

24.22 

22.45 

20.87 

19.30 

16.25 

13.39 

10.83 

1.3d 

24.22 

23.83 

22.84 

21.07 

19.50 

18.12 

15.16 

12.21 

9.85 

24 

1-4U1 

22.65 

22.25 

21.46 

19.89 

ia22 

1874 

13.78 

11.23 

9.06 

1-6UI 

20.08 

19.69 

18.90 

17.33 

15.75 

14.38 

11.81 

9.65 

7.88 

18th 

17.33 

16.93 

16.15 

14.57 

13  20 

11.81 

9.65 

7.88 

6.50 

l-2nd 

22.45 

21.86 

20.87 

19.10 

17.53 

15.95 

12.80 

10.05 

7.68 

13d 

21.07 

20.68 

19.69 

17.92 

1635 

14.77 

11.81 

dJX 

7.29 

J6 

1-4U1 

19.50 

19.10 

18.22 

16.74 

15.16 

13.78 

10.83 

8.47 

6.69 

l-eth 

17.13 

16.74 

16.15 

14.57 

13.00 

11.62 

9.06 

7.29 

5.91 

1.8ih 

14.96 

14.57 

13.78 

12ia 

10.83 

9.45 

7.48 

6.11 

5.12 

rl-3d 

18.90 

18.51 

17.53 

15.95 

14.57 

13.00 

10.05 

7.68 

6.11 

12 

l-llh 

17.72 

17.33 

J6.54 

14.96 

13  39 

11.81 

8.86 

6.89 

5.51 

l^eth 

15.56 

15.16 

14.38 

13.00 

11.42 

10.05 

7.48 

6.11 

4.93 

l-8th 

13.78 

13.39 

12.60 

11.03 

9.65 

8.27 

6.50 

7.68 

4.33 

8 

13d 

15.95 

15.56 

14.77 

13.19 

11.62 

10.24 

7.48 

6.31 

4.14 

By  multiplying  the  numbers  expressing  the  penetrations  in  this  table  by  1.25, 
we  have  the  penetration  in  masonry  of  medium  quality;  by  1.75,  in  brick  ma- 
sonry ;  by  0.46,  in  hard  calcareous  stone  (solid.) 

According  to  the  experiments,  the  holes  made  in  masonry  such  as  that  re- 
ferred to  in  the  table,  by  shot  striking  it  perpendicularly  at  a  short  distance,  are 
formed  of  an  exterior,  funnel-shaped  opening,  the  mean  diameter  of  which  ii 
about  5  times  that  of  the  shot,  and  of  an  interior  part  nearly  cylindrical.  The 
exterior  cone  appears  to  be  produced  by  the  reaction  of  the  masonry,  some  frag- 
ments of  which  are  projected  backwards,  to  the  distance  of  45  or  50  yards.  The 
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tredn  of  fragments  in  front  of  the  hole  extends  about  20  feet,  Aroiifid  the  ex- 
terior opening,  the  masonry  is  loosened  to  a  distance  about  one-half  greajter  than 
the  diameter  oCthe  opening;  say  45  in.  by  the  24-poundershot;  35.5  inches  by 
the,16-pdr.;  31.5  in.  by  the  12-pounder.  This  loosening  indicates  the  proper 
distance  between  the  first  shots  from  a  breaching  battery.  Nearly  all  the  shot 
ore  broken,  even  at  the  charge  of  one-fourth,  and  the  fracture  is  generally  in 
meridional  planes,  the  pole  of  which  is  the  point  which  strikes  first.  On  the 
shot  which  are  not  broken,  and  on  the  fragments  of  those  which  are  broken, 
small  cracks  or  furrows,  sometimes  0.02  in.  deep,  are  observed,  radiating  from 
the  same  point. 

The  effect  of  shells  fired  horizontally  against  masonry  is  very  small ;  they 
are  broken  at  the  moment  of  striking,  or  if  fired  with  very  low  charges,  so  as 
not  to  break,  they  produce  a  very  slight  impression. 

Penetration  in  Oak  Wood. 


CHAROB. 

DISTANCK  IN  TARDI.  .                                       1 

oali'mik. 

27 

55 

109 

219 

328 

438 

656 

875 

1094 

Guns, 

Jn. 

In. 

In. 

In. 

In. 

In. 

In 

In. 

In. 

36 

13d 

65.4 

64.2 

62.2 

58.3 

54.3 

50.8 

44.1 

37.4 

31.5 

ri-2nd 

63.0 

61.4 

59.1 

54.7 

50.8 

47.3 

40.2 

33.5 

27.6 

i3d 

59.1 

57.9 

55.9 

51.6 

47.6 

44.1 

37.4 

30.7 

24.8 

24 

l-4th 

55.5 

54.3 

58.3 

48.4 

44.9 

41.3 

35.0 

28.4 

22.8 

l-6th 

49.2 

48.4 

46.5 

42.9 

39.4 

36.2 

29.5 

24.0 

19.3 

18th 

42.5 

41.6 

40.2 

36.6 

32.7 

30.3 

24.4 

19.7 

15.8 

12nd 

54.7 

532 

50.8 

46.5 

42.5 

39.0 

31.9 

256 

19.7 

Idd 

51.2 

50.0 

48.0 

43.7 

40.2 

36.6 

299 

23.6 

ia5 

16 

.  l-4th 

47.7 

46.5 

44.5 

40.9 

37.4 

33.9 

27.6 

21.7 

16.9 

# 

1  6lh 

42.1 

41.4 

39.8 

362 

32.7 

29.5 

23.2 

17.7 

14i2 

.l-8th 

37.0 

36.2 

34.3 

30.7 

27.6 

24.4 

19.3 

15.0 

11.8 

ri-3d 

46.1 

44.9 

42  9 

38  6 

35.0 

31.9 

25.6 

19.7 

14.6 

12 

l-4lh 

43.3 

42.1 

40.2 

366 

33.1 

29.9 

23.6 

18.1 

13.4 

'  1-6U1 

37.8 

37.0 

35.4 

31.9 

28.4 

25.2 

19.3 

15.0 

114 

.1-8U1    • 

33.9 

33.1 

31.1 

27.6 

24.4 

21.7 

16  5 

lao 

9.8 

8 

l-3d 

39.4 

38.2 

36.2 

32.3 

287 

25.6 

19.3 

las 

10.6 

HowUxeri. 

Lbs. 

f4.4 

28.4 

27.6 

26.0 

234 

19.3 

16.5 

13.0 

10.6 

9.1 

8-in.  Siege. 

3.3 

23.2 

22.4 

209 

18.1 

15.8 

13.8 

11.0 

9.5 

8.3 

a.a 

16.1 

15.4 

14.2 

12  6 

11.4 

10.2 

8.7 

7.9 

7.5 

1.1 

39.1 

8.7 

8.3 

a3 

7.5 

7.1 

6.7 

6.8 

5.9  . 

3.3 
3.3 
1.65 

33.1 

31.9 

303 

26.8 

23.6 

20.5 

15.0 

H.8 

9.8 

6.m. 

27.6 

26.8 

25.2 

91.7 

18.5 

15.8 

11.4 

'9.1 

7.9 

29.8 

22.1 

20.5 

17.3 

14.6 

12.6 

9.8 

8.3 

7.1 

34pdr. 

i?-? 

27.6 

96.8 

96.2 

91.7 

18.1 

15.0 

10.2 

7JSi 

6.3 

I  1.1 

18.9 

18.1 

16.5 

13.4 

11.0 

9.5 

7.5 

6.3 

5.1 

13-pdr.  Mountain. 

0.6 
Orsins. 

15.0 

14.2 

12.6 

10.2 

8.3 

7.1       5.9 

4.7 

3.9 

JJMdlrrfJttto  -    .   . 

154 

3.35 

3.15 

2.56 

1.77 

1.06 

0.71     0.33 

" 

24 
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The  penetrations  ia  other  kinds  of  wood  are  deduced  from  those  in  the  pre- 
ceding table  by  multiplying  by  1,  for  beech  and  ash ;  by  1 .3,  for  ehn ;  by  1.8,  for 
white  pine  and  birch ;  by,  H  for  poplar. 

In  oak,  the  fibres  are  displaced  laterally  by  the  passage  of  the  shot  and  after- 
wards dose  up  again,  so  as  to  leave  an  opening  scarcely  sufficient  for  measuring 
the  depth  of  penetration.  This  effect  explains  the  cause  of  vessels  not  being 
idwayssunk  by  shot  striking  below  the  water  line;  but  the  timber  is  split  lon- 
gitudinally even  by  the  smallest  shot,  in  a  length  of  6.5  feet;  the  splinters  are 
driven  to  the  distance  of  42  to  50  feet,  and  the  largest  timbers  are  soon  destroyed. 

Jn  white  pine  nearly  all  the  fibres  struck  by  the  shot  are  broken,  but  tlie  effect 
does  not  extend  much  beyond  the  opening  made;  this  material  is  therefore  prefe^ 
able  to  oak  for  structures  which  are  not  intended  to  be  proof  against  cannon  shot 


Penetration  in  Compact  Earth,  (half  sand,  half  clay.) 


DISTANCE  IN  TaRDS. 

CAUBRB.                   CBAROK. 

27 
In. 

55 

In. 

109 
In. 

219 
In. 

328 
In. 

438 
In. 

656 
In. 

875 
In. 

1094 
In. 

QuM, 

36        13d 

109.1 

106.3 

102.4 

97.3 

93.4 

89.4 

823 

75.6 

6917 

rlSnd 

loas 

1075 

99.3 

91.0 

84.3 

79.6 

725 

66.2 

m 

1 

1  3d 

100.4 

97.7 

92.6 

85.9 

8i.l 

77.2 

70.1 

63.8 

saa 

94    ' 

l-4th 

93.6 

90.2 

866 

815 

77.6 

74.0 

67.3 

61.8 

57.1 

1 

16tii 

83.5 

82.3 

79.9 

75.6 

722 

68.9 

62.6 

57.1 

ffl.4 

l-8th 

76.4 

74.8 

72.4 

68.9 

65.8 

6ao 

57.5 

52.0 

47.3 

1 

l-2nd 

94.5 

91.0 

859 

77.6 

722 

67.7 

61.4 

55.9 

50.4 

1 

l-3d 

86.6 

835 

79.6 

73.6 

69.3 

65.8 

59.9     54.4 

49i 

16    1 

l-4ih 

80.7 

78.3 

75.2 

69.7 

66.5 

63.4 

57  9     52.4 

47.3 

l-6ih 

72.9 

70.9 

68.1 

650 

61.8 

59.1 

53.6  1  48.8 

445 

^ 

l-8ih 

63.0 

R5.4 

63.8 

60.6 

57.9 

55.1 

50.4     45.7 

41.3 

13d 

65.0 

634 

59.9 

54.7 

50.8 

48iJ 

42.9 

38.6 

35.0 

12    1 

14th 

60.6 

59.1 

55.9 

52.0 

48.8 

46.1 

41.3 

37.4 

33L9 

l-6tb 

54.7 

5a6 

50.8 

48.2 

45.3 

42.9 

38.6 

35.0 

30.3 

l-8th 

500 

48.8 

47.3 

44.5 

41.7 

39.8 

36.2 

33.1     30.7 1 

8 

l-3d 

56.3 

54.7 

52.0 

46.9 

4a3 

40.2 

35.4 

31.9 

28.7 

HowUxer$. 

Lbs. 

r4.4 

4a4* 

47.3s* 

45.3* 

41.7 

38.6 

35.4 

303 

26.0 

232 

S-in.  Siege. 

J  3.3 

429* 

41.7 

402 

37.0 

33.9 

31.1 

27  J! 

24.0 

2L7 

12.2 

34.7 

33.9 

32.3 

29.5 

27.6 

25.6 

22.8 

20.9 

19.3 

111 

22.8 

^4 

21.7 

20.9 

20.1 

19.3 

17.7 

16.5 

15.8 

3.3 

^.8* 

51.2* 

4a8 

45.0 

41.0 

37.4 

30.7 

25.2     22.1 

6-in. 

2.9 

45.3 

44.1 

42.5 

38.6 

35.0 

31.9 

26.4 

92.4     19.7 

1.65 

39.8 

38.6 

310 

33.5 

30.7 

2&0 

23.6 

205    lai 

M-pdr. 

(2.2 

44.5* 

42.9* 

41.0* 

36.6 

32.7 

29.1 

23.9 

18.9     16.1 

1.1 

3a5 

32.3 

30.7 

27.6 

24.8 

^4 

18.1 

15.4 

ia4 

Mountain  13-pdr. 

0.6 
Grains. 

27.2 

26.4 

24.8 

91.7 

19.3 

17.3 

14.6 

193 

IDS 

JfinMBoK*     -   .    . 

154 

9.85 

9.45 

^66 

6.91 

433 

ai5 

1.58 

*With  these  charges,  and  at  these  distances,  the  shells  were  often  brcKen. 
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The  penetrations  in  other  kinds  of  earth  are  found  by  multiplying  the  above 
hy  0.63,  for  sand  mixed  with  gravel. 
**  0.87,  for  earth  mixed  with  sand  and  gmvel,  and  weighing  twice  as  much  as 

water. 
"  1.09,  for  compact  mould  and  fresh  earth  mixed  with  sand,  or  half  clay. 
"  1.44,  for  wet  potter^s  clay. 
**  1.50,  for  light  earth,  settled. 
"1.90,  for        do.        fresh. 

In  general,  sand,  sandy  earth  mixed  with  gravel  or  small  stones,  chalk  and 
tufa,  resist  shot  better  than  the  productive  earths,  or  clay,  or  earth  that  retains 
water. 

Penetration  of  Shells, 


i 

a; 

IM  COMPACT  KARTH. 

IN 

OAK  WOOD. 

IN 

MASONRY. 

>' 

8-In. 

lO-in. 

12  in. 

8  in. 

10-in. 

12-in. 

8-in. 

10-in. 

12-in. 

H 

Q 

^ 

Yds. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

50» 

(   656 
}1319 

7.88 

17.72 

1969 

3.94 

7.88 

8.66 

1.97 

3.54 

3.94 

9.85 

25.60 

27.57 

4.73 

11.81 

13.78 

2.36 

4.73 

5.12 

450 

5    656 

11.81 

19.69 

21.66 

5.91 

9.85 

10.63 

3.15 

a94 

4.33 

>  1312 

15.75 

27.57 

29.54 

7.88 

13.78 

15.75 

3.94 

5.51 

5.91 

60» 

(   656 

1969 

29.54 

31.50 

8.66 

13.00 

14.57 

4.33 

5.91 

6.30 

1312 

21.66 

31.60 

33.47 

9.85 

13.78 

15.75 

4.73 

630 

8.69 

Falling   with) 

maximum  V 

23.63 

3a47 

35  44 

9.85 

13.78 

15.75 

4.73 

6.69 

7.09 

velocity  -  > 

1 

The  penetrations  in  other  kinds  of  earth,  wood,  and  stone,  may  be  obtained 
t)y  using  the  co-efficients  given  for  the  other  tables. 

Penetration  in  Fascines,  Wool,  Src 
At  the  distance  of  24  yards,  a  musket  ball  penetrates  20  in.  into  a  gabion 
stuffed  with  sap  fagots;  the  ball  from  a  wall  piece,  23.63  in.    The  resistance  of 
fascines  decreases  very  rapidly  by  the  twigs  being  broken  or  separated  by  the 
balls. 

A  rolling  gabion,  stuffed  with  fascines,  is  proof  against  the  ball  of  a  wall 
piece  at  15  yards ;  at  the  distance  of  200  yards,  and  even  more,  it  is  pierced 
through  by  cannon  balls  of  the  smallest  calibre. 

The  penetration  of  balls  in  wool  is  more  than  double  of  that  in  compact  earth, 
even  when  the  wool  is  contained  in  close,  well  quilted  matrasses,  pressed  be- 
tween hurdles.  At  40  yards,  a  musket  ball  penetrates  more  than  40  inches  into 
woollen  matrasses  thus  placed  together. 
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The  penetrations  in  other  kinds  of  wood  ar< 
ceding  table  by  multiplying  by  1,  for  beech  anil 
white  pine  and  birch ;  by,  3  for  poplar. 

In  oak,  the  fibres  are  displaced  laterally  by 
wards  close  up  again,  so  as  to  leave  an  openii 
the  depth  of  penetration.  This  effect  expla 
idways  sunk  by  shot  striking  below  the  wa' 
gitudinally  even  by  the  smallest  shot,  in  a  ^' 
driven  to  the  distance  of  42  to  50  feet,  and  t) 

Jn  white  pine  nearly  all  the  fibres  struck 
does  not  extend  much  beyond  the  opening; 
able  to  oak  for  structures  which  are  not  ir 

Peneiration  inCompaci  Ev 


Gum. 

In. 

36 

13d 

109.1 

ri9od 

108LJ 

1  3d 

100.4 

94 

l-4th 

92.r; 

16tli 

KK- 

l-8tii 

76  : 

rl-9nd 

9t 

l-9i 

V 

16 

l-4ih 
l-6lh 
I-8lh 

ri3d 

19 

14th 

l-6tb 

l>8th 

i 

i-M 

!!*««:*•. 

III 

1  ' 

§411,    '- 

fi4Mt.      J 

'■' 

JUmmlMe  t^pit. 

ft.     • 


r 
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'  'd  Balk  in  Seasoned  W7iUe  Oak* 
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1  Jiargie. 

Distance, 

Penetraiion. 

ll£M4RE0, 

•rains. 

Yard.^, 

Inches. 

144 

5 

3,00 

Arma  loaded  witli 

lOU 

El 

il,05 

new  itiusket  pow- 

1(>0 

U 

2,00 

der. 

,      'JO 

El 

0.60 

, 

eo 

iv 

o.so 

90 

ti 

IJO 

}  CSiargea  too  great  ' 

I    100 

lEi 

1.20 

J      for  serrice* 

■        51 

It 

0,725 

jiments  made  ai  West  Point,  in    1837. 


m STANCE   IR  VARUS. 

R1EM*.RKS, 

«i»e. 

^ 

S 

50 

100 

m 

aoo 

300 

.mlaie 

In, 

In. 

In. 

In, 

In. 

Iq. 

In. 

134 

aoo 

L60 

2.10 
1.13 

IM 

1,43 

1. 

tfim 

0.55 

O.0O* 

•  I  Bfill  in  10  im- 
bedded.              1 

90 
^                 70 

i 

1.70 

i.4:i 

0.63 

0.94 

0.B5 
0.40 

OJ^ 
O.OOJ 

Q.OOt 

HndenuiiiEJun.Sin, 
laBaUfrln  la  im- 
bedded. 

Piimskel  fired  ^t  9  yarda  distance,  with  a  charge  of  134  grains,  1  ball  md 
bflt,  gave  for  the  ball,  a  penermiion  of  1.15  in.;  butkahot,  0.41  in, 

fT'u^f  ration  in  a  bundle  of  Musket  Ball  Cartridge  Paper j  JVo.  1. 

Muslcet,  wiih  134  grains,  ni  13^  yards 653  sheets. 

Common  riflE,    93  grainflj  at  13^  vards, •  -500  Mieeif . 
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Effects  of  Shot  on  Cast  Iron. 

Shot  projected  with  even  a  small  velocity  will  break  pieces  of  cast  iron  of 
yery  large  dimensions.  A  24-pdr.  ball  fired  with  a  charge  of  l-12th  and  moying 
with  a  velocity  of  883  feet  in  a  second,  split,  in  two  shots,  to  the  depth  of  40 
inches,  a  block  of  cast  iron  12  inches  wide  by  40  inches  thick.  The  fragments  of 
the  block  and  of  the  broken  shot  are  projected  with  sufficient  velocity  to  produce 
the  most  destructive  effects. 

According  to  these  results,  cast  iron  cannot  be  advantageously  used  either  for 
gun  carriages,  or  for  revetments  of  fortifications. 

Penetration  in  Masonry. 
Experiments  at  Fort  Monroe  Arsenal,  in  1839. 


Charge. 

MEAN  PENETRATION. 

CALIBRE. 

Distance. 

Dressed 
granite. 

Potomac 
free  stone, 

Hard 
brick. 

Shot, 

Lbs. 

e 

6 

Yards,         In. 

In, 
12. 

4.5 

In. 
15.35 

b,5 

Shtli. 
S-inch  Bea-t^oust  howitzer. . . 

Bm 

1, 

The  salid  shot  brake  a^ln^i  th&  granite^  but  not  ap^instthe  free  stone  or  brioL 
The  sheiis  broke  into  amtiM  fragnieoiis  ngainat  each  of  the  three  inaterisla* 
The  circumsiuncea  unending  the  penctrBtion  of  the  shot  find  shells  ocrrt*- 
pondf:d  wilh  those  &bqve  stattd  in  ikt^  cxpenmcnts  at  Met£.  The  walJ  moll* 
a  target  wiia  buili  of  dressed  stone  and  of  the  begi  brickfli  laid  in  hydmulie  <^ 
ment;  but  being  an  isoktcd  wall,  (10  k&i  square  of  each  matenal^  mid  5  feti 
thiek,  with  3  couiUtrforta,)  and  beiri£;[  baitert;d  before  the  mafionry  wae  perfectly 
Rttf  the  effect  of  the  prujecuieff  in  shattering  the  masonry  aroand  the  pMit 
itruck  was  greaicr  than  Indicated  by  the  e^pcrimenla  tercrreU  lo^ 

Penfiralion  in  a  Target  of  White  Oak  Timbetf  SJp^I  /  ''^  ~^| 

Experiment  in  New  York  Harbor,  


53-pdr.  S 


Charge. 


Lba, 

11 
11 


Dieunce. 


Yards, 

100 
150 


Diameter. 


Inches. 
60 
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Penetration  of  Lead  Balls  in  Seasoned  White  Oak, 
Experiments  at  Washington  Arsenal,  in  1839. 


Charge. 

Distance. 

Grains. 

Yards. 

144 

5 

100 

100 

'     70 

80 

1      90 

,  100 

51 

Penetration. 


Musket 

Common  rifle. . . 
HalPs  rifle 

Hall's  carbinq,  musket 
calibre 

Pistol 


Inches. 

3.00 
2.05 
2.00 
0.60 
0.80 
1.10 
1.20 
0.725 


Arms  loaded  with 
new  musket  pow- 
der. 


)  Charges  too  great 
J      for  service. 


Experiments  made  at  West  Point,  in  1837. 


Charge. 

DISTANCE   IN  YARDS. 

34 

9 

50 

100 

150 

200 

300 

Grains. 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

134 

200 

1.60 

1.43 

1. 

0i66 

0.55 

0.00* 

*  1  Ball  in  10  im- 

Musket   --] 

125 
90 

1.60 
1.60 

bedded. 

Common  rifle 

92 

2.10 

1.80 

1.43 

0.94 

0.65 

0.29 

O.OOf 

flndentation  0.2  in. 

Hall's  rifle 

70 

1.12 

1.70 

0.63 

0.53 

0.40 

o.oot 

" 

12  Balls  in  10  im- 
bedded. 

The  musket  fired  at  9  yards  distance,  with  a  charge  of  134  grains,  1  ball  and 
3  buckshot,  gave  for  the  ball,  a  penetration  of  1.15  in.;  buckshot,  0.41  in. 

Penetration  in  a  bundle  of  Musket  Ball  Cartridge  Paper ^  Jfo.  1. 

Musket,  with  134  grains,  at  13^  yards 653  sheets. 

Common  rifle,    92  grains,  at  13|  yards 500  sheets . 
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FIRING  HOT  SHOT. 

Furnaces  for  heating  shot  are  erected  at  the  forts  on  the  sea-coast.  These 
furnaces  hold  60  or  niore  shot.  The  shot  being  placed,  and  the  furnace  cold,  it 
requires  1  hour  and  15  minutes  to  heat  them  to  a  red  heat.  After  the  furnace 
is  once  heated,  a  24-pdr.  shot  is  brought  to  a  red  heat  in  25  minutes;  the  32 
and  42  require  a  few  minutes  longer.  Two  or  three  men  are  required  to  attend 
a  furnace. 

Grates.  In  siege  batteries,  or  in  other  situations  where  there  are  no  furnaces, 
a  grale  is  used  for  heating  shot.  This  grate  consists  of  4  bars,  1 .75  in.  square,. 
3  feet  long,  placed  diagonally,  4  in.  apart,  resting  on  3  iron  stands  with  legs 
1  foot  high. 

To  use  the  grate:  Make  an  excavation  1  foot  deep  and  1  foot  wide,  with  no 
slope  at  the  sides  or  in  rear,  open  in  front.  Place  the  grate  in  it,  on  stones  or 
bricks,  rising  about  4.5  in.  above  the  bottom  ;  make  a  roof  over  it  with  hoops 
of  flat  iron,  covered  with  sods  and  with  18  in.  of  earth,  leaving  in  the  back  part 
a  chimney  6  in.  square.  Put  the  shot  on  the  grate,  leaving  about  one-fourth  of 
the  length  free,  in  front;  on  this  part,  and  under  the  front  of  the  grate,  put  the 
wood,  cut  into  pieces  about  14  in.  long  and  2  in.  or  2.5  in.  thick.  Make  use  of 
a  thick  sod,  as  a  register,  to  regulate  the  draught  of  the  chimney,  so  that  no 
flame  shall  issue  from  the  front  ^f  the  furnace.  This  little  furnace,  which  will 
contain  about  fifteen  24-pdr.  balli,  heats  them  to  a  red  heat  in  1  hour,  and  will 
supply  3  guns;  it  requires  the  attendance  of  one  man. 

Implements.  2  Pokers^  for  stirring  the  fire,  made  of  I  in.  round  iron,  51  feet 
long,  the  end  bent  at  a  right  angle — 2  Jronforksj  for  taking  out  the  _shot.  These 
forks  are  immersed  alternately  in  water  to  cool  them — 1  Rasp^  to  rub  the  scales 
from  the  balls  when  they  have  been  overheated—  IPair  tongs  with  circular  jaws, 
for  taking  up  shot — 1  Iron  rake,  to  remove  the  cinders,  &c.,  from  the  ash  pit— 
1  Trough  or  tub — 1  Bucket — 1  Barrel — 1  Rammer ^  with  the  head  covered  by  a 
circular  plate  of  sheet  iron,  of  rather  larger  diameter  than  the  ball;  to  remove 
the  clay  which  may  stick  to  the  sides  of  the  bore  when  clay  wads  are  used— 
1  Ladle,  (to  each  piece,)  for  carrying  the  balls,  formed  of  an  iron  ring  the  inte- 
rior of  which  is  beveled  to  fit  the  ball,  with  2  arms  inserted  into  wooden  han- 
dles ;  for  small  calibres  it  is  made  with  1  handle. 

Wads,  may  be  made  of  good  clay,  free  from  sand  or  gravel,  moistened  just 
enough  to  work  well;  the  wads  are  cylindrical,  1  caHbre  long.  But  it  is  pre- 
ferable to  use  hay  wads  that  have  been  steeped  in  water  for  15  minutes  and  al- 
lowed to  drip. 

Cartridges  for  hot  shot,  are  made  of  cannon  cartridge  paper  or  parchment 
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well  pasted,  to  prevent  the  powder  from  sifting  out;  they  should  be  carefully 
examined  before  use,  to  see  that  there  are  no  holes  in  them.  It  is  best  to  use 
two  cartridge  bags,  one  within  the  other. 

Manner  of  loading.  Elevate  the  muzzle  sufficiently  to  allow  the  ball  to  roll 
in ;  ram  the  cartridge  home  carefully,  and  a  dry  hay  wad  over  it ;  then  a  wet  hay 
or  clay  wad ;  prick  and  prime ;  insert  the  ball,  and  put  a  wet  hay  or  clay  wad  over 
it;  this  second  clay  wad  may  be  only  |  calibre  long.  Ii  is  a  good  precaution 
also  to  pass  a  wet  sponge  into  the  gun  just  before  putting  in  the  shot.  When 
wet  hay  wads  are  used,  steam  is  seen  to  issue  from  the  vent  as  soon  as  the  ball 
gets  home;  this  is  the  effect  of  the  heat  of  the  ball  upon  the  water  contained  in 
the  wad;  no  danger  can  result  from  it,  as  the  ball  may  be  allowed  to  cool  in  the 
gun  without  the  charge  taking  fire;  but  it  is  better  to  fire  without  much  delay , 
as  this  steam  would  injure  the  powder. 

The  penetrations  of  cold  and  hot  shot  into  wood  are  equal  under  the  same 
circumstances.  A  red  hot  shot  retains  sufficient  heat  to  set  fire  to  wood  after 
having  struck  the  water  several  times.  The  fire  is  communicated  more  rapidly 
and  certainly  to  the  wood  when  the  ball  does  not  penetrate  more  than  10  or  12 
inches,  because  at  a  greater  depth  the  communication  with  the  external  air  is  not 
sufficiently  free.  It  is  proper  therefore  to  fire  with  small  charges,  j  to  ^  wt.  of 
the  shot,  according  to  the  distance,  in  oipder  that  the  shot  may  remain  in  the 
wood  and  not  penetrate  too  deep. 

Expansion  of  Shot  heated  to  a  white  heat. 


CALIBRE. 

8-lN. 

42 

32 

24 

18 

12 

Expansion  ...  .In. 

0.149 

0.11 

0.10 

0.08 

0.06 

0.04 

Heated  shot  do  not  return  to  their  original  dimensions  on  cooling,  but  retain 
a  permanent  enlargement,  as  will  appear  from  the  following  table,  giving  the 
mean  of  16  trials  by  Lieutenant  Rodman,  of  the  Ordnance  Department : 


H-inch  Shot. 

FIRST   HEATING. 

SECOND   HEATING. 

Diam. 

Expansion. 

Diam. 

Expansion. 

Orifirinal  ••• 

In. 

7.840 
7.989 
7.963 

7.895 

In. 

"o.'iig' 

.123 
.054 

Per  cent. 

0.000 
.019 
.016 
.007 

In. 

1    8.017 
7.939 

In. 

0.177 
.099 

Per  cent. 

0.022 
.012 

White  heat 

Cherry  red 

After  cooling 

CHAPTER    FOURTEENTH. 


MATERIALS. 
TIMBER. 

The  kinds  of  wood  principally  used  in  ordnance  constructions  are  the  follow- 
ing: 

Whitb  oak,  (Q^ereus  aWa.)  The  bark  is  white,  the  leaf  long,  narrow  and 
deeply  indented  ;  the  wood  is  of  a  straw  color,  with  a  somewhat  reddish  tinge, 
tough  and  pliable.  It  is  the  principal  timber  used  for  ordnance  purposes,  being 
employed  for  all  kinds  of  artillery  carriages. 

White  beech — Red  beech,  {Fagus  sylvestris — Fagus  ferrugineay)  are  the 
roost  suitable  for  fuzes  and  mallets ;  also  for  plane  stocks  and  various  other 
tools. 

White  ash,  {Fraxinus  Jlmericana,)  is  straight  grained,  tough,  and  elastic,  and 
is  therefore  suitable  for  light  carriage  shaAs  ;  in  artillery,  it  is  used  chiefly  for 
sponge  and  rammer  staves;  sometimes  for  handspikes,  and  for  sabots  and  tool 
handles. 

Elm,  (Ulmus  ^mericana^)  is  well  suited  for  fellies  and  for  small  naves. 

Hickory,  {Juglans  tomentosaf)  is  very  tough  and  flexible  ;  the  most  suitable 
wood  for  handspikes  and  tool  handles,  and  for  wooden  axletrees. 

Black  walnut,  {Juglans  ntgra,)  is  hard  and  fine  grained ;  it  is  sometimes  used 
for  naves,  and  the  plank  for  ammunition  boxes ;  it  is  used  exclusively  for  the 
stocks  of  small  arms. 

White  poplar,  or  Tulip  tree,  (Liriodendron  tulijnferaf)  is  a  soft,  light,  fine 
grained  wood,  which  grows  to  a  great  size ;  it  is  used  for  sabots,  cartridge  blocks, 
&c.,  and  for  the  lining  of  ammunition  boxes. 

White  pine,  (Pinus  strobus,)  is  used  for  arm  chests  and  packing  boxes  gene- 
rally, and  for  building  purposes. 

Cypress,  (Cupressw  ^Hcha,)  is  a  soft,  light,  straight  grained  wood,  which 
grows  to  a  very  large  size.  On  account  of  the  difficulty  of  procuring  oak  of  suit- 
able kind  in  the  Southern  States,  cypress  has  been  sometimes  used  for  sea- coast 
and  garrison  carriages.  It  resists  better  than  oak  the  alternate  action  of  heat  and 
moisture  to  which  sea-coast  carriages  are  particularly  exposed  in  casemates ; 
but  being  of  inferior  strength,  a  larger  scantling  of  cypress  than  of  oak  is  requir- 
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ed  for  the  same  purpose,  and  on  account  of  its  softness  it  does  not  resist  suffici- 
ently the  friction  and  shocks  to  which  suchr  carriages  are  liable. 

Bass  wood  or  American  lime,  {Tilia  Americana,)  is  very  light,  not  easily 
split,  and  is  excellent  for  sabots  and  cartridge  blocks. 

Dog  WOOD,  (Comus^onda,)  is  hard  and  finegrained,  Buitable  for  mallets, 
dfifts,  &c. 

Selection  of  standing  Trees. 

The  principal  circumstances  which  affect  the  quality  of  growing  trees  aresoii, 
climtUe^  an'd  aspect. 

In  a  moist  soil,  the  wood  is  less  firm  and  decays  sooner  than  in  a  dry,  sandy 
soil,  but  in  the  latter  the  timber  is  seldom  fine ;  the  best  is  that  which  grows 
in  a  dark  soil,  mixed  with  stones  and  gravel ;  this  remark  does  not  apply  to 
the  poplar,  willow,  cypress,  and  other  light  woods,  which  grow  best  in  wet  situ- 
ations. 

In  the  United  States,  the  climate  of  the  Northern  and  Middle  States  is  most 
favorable  to  the  growth  of  the  timber  used  for  ordnance  purposes,  except  t/ie 
cypress. 

Trees  growing  in  the  centre  of  a  forest,  or  on  a  plain,  are  generally  straigbter 
and  more  free  from  limbs  than  those  growing  on  the  edge  of  the  forest,  in  open 
ground,  or  on  the  sides  of  hills,  but  the  former  are  at  the  same  time  less  hard. 
The  aspect  most  sheltered  from  the  prevalent  winds  is  generally  most  favorable 
to  the  growth  of  timber.  The  vicinity  of  salt  water  is  favorable  to  the  strength 
and  hardness  of  white  oak. 

The  selection  of  timber  trees  should  be  made  before  the  fall  of  the  leaf.  A 
healthy  tree  is  indicated  by  the  top  branches  being  vigorous  and  well  covered  with 
leaves  ;  the  bark  is  clear,  smooth,  and  of  a  uniform  color.  If  the  top  has  a  re- 
gular, rounded  form  ;  if  the  bark  is  dull,  scabby,  and  covered  with  white  and 
red  spots,  caused  by  running  water  or  sap,  the  tree  is  unsound.  The  decay  of 
the  uppermost  branches,  and  the  separation  of  the  bark  from  the  wood,  are  in- 
fallible signs  of  the  decline  of  the  tree. 

Felling  Timber, 

The  most  suitable  season  for  felling  timber  is  that  in  which  vegetation  isa^ 
rest,  which  is  the  case  in  midwinter  and  in  midsummer.  Recent  experiments 
incline  to  give  preference  to  the  latter  season,  say  the  month  of  July;  but  the 
usual  practice  is  to  fell  trees  for  timber  between  the  first  of  December  and  the 
middle  of  March. 
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The  tree  should  be  allowed  to  obtain  its  full  maturity  before  being  felled;  this 
period  in  oak  timber  is  generally  at  the  age  of  from  75  to  100  years  or  upwards, 
according  to  circumstances.  The  age  of  hard  wood  is  determined  by  the  num- 
ber of  rings  which  may  be  counted  in  a  section  of  the  tree. 

The  tree  should  be  cut  as  near  the  ground  as  possible,  the  lower  part  being 
the  best  timber;  the  quality  of  the  wood  is  in  some  degree  indicated  by  the 
color,  which  should  be  nearly  uniform  in  the  heart  wood,  a  little  deeper  towards 
the  centre,  and  without  sudden  transitions. 

Felled  timber  should  be  immediately  stripped  of  its  bark,  and  raised  from  the 
ground. 

Defects  of  Timber  Trees,  (especially  of  Oak.) 

Sap,  the  white  wood  next  to  the  bark,  which  very  soon  rots,  and  should  never 
be  used,  except  that  of  hickory.  There  are  sometimes  found  rings  of  light 
colored  wood  surrounded  by  good  hard  wood ;  this  may  be  called  the  second  sap; 
it  should  cause  the  rejection  of  the  tree  in  which  it  occurs. 

Brash  tooody  is  a  defect  generally  consequent  on  the  decline  of  the  tree  from 
age ;  the  pores  of  the  wood  are  open,  the  wocid  is  reddish  colored,  it  breaks  short, 
without  splinters,  and  the  chips  crumble  to  pieces.  T%is  wood  is  entirely  unfit 
for  artillery  carriages. 

Wood  which  has  died  before  being  felted  should  in  general  be  rejected ;  so  should 
knotty  trees t  and  those  which  are  covered  with  tubercles  or  excrescences. 

Twisted  wood,  the  grain  of  which  ascends  in  a  spiral  form,  is  unfit  for  use  in 
large  scantling ;  but  if  the  defect  is  not  very  decided,  the  wood  may  be  used  for 
naves  and  for  some  light  pieces. 

Spills,  checks,  and  cracks,  extending  towards  the  centre,  if  deep  and  strongly 
marked,  make  the  wood  unfit  for  use,  unless  it  is  intended  to  be  split. 

Wind  shakes,  are  cracks  separating  the  concentric  layers  of  wood  from  each 
other;  if  the  shake  extends  through  the  entire  circle,  it  is  a  ruinous  defect. 

All  the  abovementioned  defects  are  to  be  guarded  against  in  procuring  timber 
for  use  in  artillery  constructions.  The  centre  heart  is  also  to  be  rejected,  ex- 
cept in  timber  of  very  large  size  which  cannot  generally  be  procured  free 
from  it.    ' 

Seasoning  and  Preserving  Timber.^ 

As  soon  as  practicable  aAer  the  tree  is  felled,  the  sap  wood  should  be  taken 
oflf  and  the  timber  reduced,  either  by  sawing  or  splitting,  nearly  to  the  dimen- 
sions required  for  use.    Pieces  of  large  scantling,  or  of  peculiar  form,  such  as 
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those  for  the  bodies  of  gun  carriages  and  for  chassis,  are  got  out  with  the  saw; 
those  of  smaller  dimensions,  such  as  spokes,  are  split  with  wedges.  Naves 
should  be  cut  to  the  proper  length  and  bored,  through  the  axis,  with  a  U  in. 
auger,  to  facilitate  their  seasoning  and  to  prevent  cracking  as  much  as  possible. 
They  should  be  cut  from  the  butt  of  the  tree. 

Timber  of  large  dimensions  is  improved  by  immersion  in  water  for  some 
weeks,  according  to  its  size,  afler  which  it  is  less  subject  to  warp  and  crack  in 
seasoning. 

For  the  purpose  of  seasoning,  timber  should  be  piled  under  shelter,  where  it 
may  be  kept  dry,  but  not  exposed  to  a  strong  current  of  air ;  at  the  same  time, 
there  should  be  a  free  circulation  of  air  about  the  timber,  with  which  view  slats 
or  blocks  of  wood  should  be  placed  between  the  pieces  that  lie  over  each  other, 
near  enough  together  to  prevent  the  timber  from  bending.  In  the  sheds,  the  pieces 
of  timber  should  be  piled  in  this  way,  or  in  square  piles,  and  classed  according  to 
age  and  kind.  Ekich  pile  should  be  distinctly  marked  with  the  number  and  kind 
of  pieces,  and  their  age,  or  the  date  of  receiving  them.  The  piles  should  be 
taken  down  and  made  over  again  at  intervals,  varying  with  the  length  of  time 
which  the  timber  has  been  cut.  T^jie  seasoning  of  timber  requires  from  *2  to  8 
years,  according  to  its  sj^e. 

Gradual  drying  and  seasoning  in  this  manner  is  considered  the  most  favorable 
to  the  durability  and  strength  of  timber,  but  various  methods  have  been  pro- 
posed for  hastening  the  process.  For  this  purpose,  steaming  timber  has  been 
applied  with  success ;  and  the  result  of  experiments  with  Mr.  Kyan's  process  oi 
saturating  timber  with  a  solution  of  corrosive  sublimate,  have  been  highly  satis- 
factory;  this  is  said  to  harden  and  season  the  wood,  at  the  same  time  that  it 
secures  it  from  the  dry  rot  and  from  the  attacks  of  worms.  The  process  of 
Mr.  Earle,  which  consists  in  saturating  the  wood  with  a  hot  solution  of  cop- 
peras and  blue  vitriol  mixed  together,  has  been  tried  by  the  Ordnance  Depart- 
ment, but  the  results  have  not  been  favorable,  as  regards  its  effect  on  the 
strength  or  preservation  of  the  timber.  Kiln  drying  is  serviceable  only  for 
boards  and  pieces  of  small  dimensions,  and  4s  apt  to  cause  cracks  and  to  impair 
Uie  strength  of  wood,  unless  performed  very  slowly.  Charring  or  ptin^ 
is.  highly  injurious  to  any  but  seasoned  timber,  as  it  effectually  prevents  tiie 
drying  of  the  inner  part  of  the  wood,  in  which  consequently  fermentation  and 
decay  soon  take  place. 

Oak  timber  loses  about  ime-fifth  of  its  weight  in  seasoning,  and  about  oneMi 
nfi*-  »^.^»  y.  becoming  perfectly  dry. 
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Measuring  Timber. 

Sawed  or  hewn  timber  is  measured  by  the  cubic  foot,  or  more  commonly  by 
hoard meamre,  the  unit  of  which  is  a  superficial  foot  of  a  board  1  in.  thick. 
Small  pieces,  especially  thos^  which  are  got  out  by  splitting,  (such  as  spokes,) 
and  shapes,  or  pieces  roughed  out  to  a  particular  pattern,  (such  as  stocks  for 
small  arms,)  are  often  purchased  by  the  piece . 

Usual  ^ule  for  measuring  round  timber : 

MuUvply  the  length  by  the  square  of  one-fourth  the  mean  girth,  for  the  solid  con- 
tents; or,  hlL.-;  L  being  the  length  of  the  log,  and  C  half  the  sum  of  the  cir- 
cumferences of  the  two  ends.  But  when  round  timber  is  procured  for  use  in 
the  Ordnance  Department,  it  should  be  measured  according  to  the  square  of  good 
timber  which  can  be  obtained  from  the  log. 

Table,  shomng  the  Svperjicial  Feet  in  one  lineal  foot  of  Boards  of 
various  widths. 


WIDTH. 

1 

AREA.  1 

! 

WIDTH. 

AREA. 

WIDTH. 

AREA. 

In. 

Sup.  ft. 

In. 

Sup.  ft. 

In. 

Sup.  ft. 

0.25 

0.0208  : 

4.25 

0.3542 

8.25 

0.6875 

0.5 

0.0417 

4.5 

0.375 

8.5 

0.7083 

0.75 

0.0625 

4.75 

0.3958 

8.75 

0.7292 

1. 

0.0833 

5. 

0.4167 

9. 

0.75 

1.25 

0.1042 

5.25 

0.4375 

9.25 

0.7708 

1.5 

0.125 

5.5 

0.4583 

9.5 

0.7917 

1.75 

0.1458 

5.75 

0.4792 

9.75 

0.8125 

2. 

0.1667 

6. 

0.5 

10. 

0.8333 

2.25 

0.1875 

6.25 

0.5208 

10.25 

0.8542 

2.5 

0.2083 

6.5 

0.5417 

10.5 

0.875 

2.75 

0.2292 

6.75 

0.5625 

10.75 

0.8958 

3. 

0.25 

7. 

0.5833 

11. 

0.9167 

3.25 

0.2708  1 

7.25 

0.6042 

11.25 

0.9375 

3.5 

0.2917 

7.5 

0.625 

11.5 

0.9583 

3.75 

0.3125 

7.75 

0.6458 

11.75 

0.9792 

4. 

0.3333 

8. 

0.6667 

12. 

l.OUOO 

To  find  the  number  of  feet,  hoard  measure ,  in  any  piece  of  timber  of  a  given 
width,  multiply  the  tabular  area,  for  that  width,  by  the  length  in  feet  and  the 
thickness  in  inches. 
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IRON. 

Iron  is  obtained  from  ores  in  which  it  generally  exists  in  the  state  of  an  oxide, 
combined  with  earthy  or  stony  matters,  and  sometimes  with  sidphur,  arsenic, 
magnesioj  manganese^  <&c.  Iron  ores  are  classed  -and  named  according  to  their 
differeat  combinations,  as,  nu^^icj  specular^  mtcoceoiu,  red  hemaHU^  hrown  he- 
matite; the  last  named  is  the  ore  from  which  the  Salisbury  and  the  Juniata  irons 
are  extracted. 

Making  Pig  Iron. 

RoASTiNO.  To  obtain  pig  iron,  the  ore  is  first  roasted,  to  separate  such  of  the 
foreign  substances  as  can  be  consumed  or  volatilized  by  a  moderate  heat.  For 
this  purpose  the  ore  is  distributed  in  layers  alternately  with  refuse  coal  or  cha^ 
coal,  and  burnt  in  the  open  air,  or  in  a  kiln  similar  to  that  used  for  burning 
lime;  when  sufficiently  calcined,  the  ore  is  easily  broken  into  pieces  of  the 
proper  size  for  smelting. 

Smelting,  separates  the  iron  from  the  refractory  substances  with  which  it  is 
combined  in  the  ore.  It  is  effected  in  the  blast  furnace,  by  exposing  the  ore  to 
a  great  heat,  in  conjunction  with  a  suitable  flux  of  limestone  or  clay,  which  com- 
bining with  the  earthy  matter  runs  off  over  the  dam,  in  a  cinder,  leaving  the 
iron  to  settle  at  the  bottom  of  the  furnace,  where  it  is  protected  from  the  blast 
by  the  cinder,  and  kept  hot  and  fluid,  until  it  is  drawn  off  into  open  channels  or 
moulds,  in  ihe  form  of  pigs,  which  is  usually  done  every  twelve  hours. 

The  kinds  of  fuel  used  for  smelting  are  charcoal,  bituminous  coal,  coke,  aad 
recently,  anthracite  coal.  For  many  purposes,  such  as  sheets  for  tinning, 
bars  for  converting  into  steel,  charcoal  iron  is  exclusively  used,  and  for  bar  iron, 
it  is  superior  to  that  made  with  bituminous  coal;  but  for  castings,  the  latter 
may  be  oAen  used  with  advantage. 

Pig  iron,  according  to  the  proportion  of  carbon  which  it  contains,  is  divided 
into  foundry  iron  and  forge  iron,  the  latter  being  adapted  only  to  converting  into 
malleable  iron ;  while  the  former,  containing  the  largest  proportion  of  carbon, 
can  be  used  either  for  casting  or  for  making  bar  iron. 

Malleable  Iron. 

Malleable  iron  may  be  made  directly  from  the  pigs,  by  means  of  the  bloom- 
ery,  or  puddling  furnace ;  but  when  it  is  desired  to  obtain  iron  homogeneous 
and  of  the  best  quality,  the  pig  iron  should  invariably  be  refined,  otherwise"  the 
bar  iron  will  be  full  of  black  specks  and  cinder  holes. 
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Refining.  This  important  operation  deprives  the  iron  of  a  considerable  por- 
tion of  its  carbon ;  it  i»  effected  in  a  blast  fhtmace  where  the  iron  is  melted  by 
means  of  charcoal  or  coke,  and  exposed  for  some  time  to  the  action  of  a  great 
heat;  the  metal  is  then  run  into  a  cast  iron  mould,  by  which  it  is  formed  into  a 
large,  broad  plate,  about  2.5  in.  thick.  As  soon  as  the  surfoce  of  the  plate  is 
chilled,  cold  water  is  poured  on  plentifully,  to  render  it  brittle. 

The  next  process  is  to  convert  the  metal  into  malleable  iron,  by  depriving  it 
of  its  remaining  carbon  and  oxigen,  whicKin  the  United  States  is  usually  effected 
in  the  hloomery  fire;  in  England,  by  means  of  a  puddling  furnace, 

Bloomert.  The  bloomery  resembles  a  large  forge  fire,  where  charcoal  and  a 
strong  blast  are  used,  and  the  refined  metal  or  the  pig  iron,  after  being  broken 
into  pieces  of  the  proper  size,  is  placed  before  the  blast,  directly  in  contact  with 
the  charcoal;  as  the  metal  fuzes,  it  falls  into  a  cavity  lefl  for  that  purpose  below 
the  blast,  where  the  bloomer  works  it  into  the  shape  of  a  ball,  which  he  places 
again  before  the  blast,  surrounded  with  fresh  charcoal ;  this  operation  is  gene- 
rally again  repeated,  when  the  ball  is  ready  for  the  shingler. 

Puddling,  is  effected  in  a  reverberatory  furnace,  where  the  flame  of  bitumi- 
nous coal  is  made  to  act  directly  on  the  metal,  which  has  been  previously  broken 
into  small  pieces.  When  melted,  it  is  thoroughly  worked  by  the  puddler,  who 
separates  his  charge,  on  the  cast  iron  bottom  or  hearth  of  the  furnace,  into  five 
or  six  puddUrs^  baUs,  weighing  from  80  to  100  pounds  each.  These  balls  are 
next  passed  to  the  shingler. 

Shingling,  is  best  performed  under  the  tUt  hammer  weighing  from  two  to  four 
tons,  although  it  is  sometimes  done  under  a  squeezer;  it  has  a  double  object,  to 
form  the  ball  into  a  shape  to  be  received  by  the  puddle  rolls,  and  to  express  the 
liquid  cinder  which  may  remain  in  the  ball ;  this  is  effected  by  from  fifteen  to 
twenty  blows  with  the  hammer;  the  ball,  now  called  a  bloom,  is  ready  for  being 
rolled  or  hammered. 

Puddle  rolls.  By  passing  through  different  grooves  in  these  rolls,  the  bloom 
is  reduced  to  a  rough  bar  from  three  to  four  feet  in  length,  its  name  conveying 
an  idea  of  its  condition,  which  is  rough  and  imperfect. 

The  bloom  may  be  broken  doion  under  the  hammer,  instead  of  rollers ;  for 
this  purpose,  the  shingler  works  the  bloom  as  long  as  the  heat  will  permit,  when 
it  is  re-heated  and  hammered,  until  it  is  reduced  to  one  or  more  aneonies,  accord- 
ing to  the  size  of  bar  which  it  is  intended  to  make ;  these  are  again  heated 
and  reduced  to  the  required  size  and  shape. 

Piling.  To  prepare  rough  bars  for  this  operation,  they  are  cut,  either  hot 
or  cold,  by  means  of  a  strong  pair  of  shears,  inta  such  lengths  as  are  best  adapted 
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to  the  size  of  the  finished  bar  required ;  the  sheared  bars  are  piled,  one  over  the 
other,  to  the  number  of  from  two  to  six  or  more  pieces,  according  to  the  size  re- 
quired, when  the  pile  is  ready  for  balling. 

Balling.  This  operation  is  performed  in  the  balling  furnace,  which  is  similar 
to  the  puddling  furnace,  except  that  its  bottom  or  hearth  is  made  up,  from  time 
to  time,  with  sand  instead  of  cast  iron ;  it  is  used  to  give  a  welding  heat  to  the  piles 
to  prepare  them  for  rolling. 

FunsHiNo  ROLLS.  The  balls  are  passed  successively  between  rollers  of  various 
forms  and  sizes  according  to  the  shape  of  the  finished  bar  required. 

These  bars  are  straightened  on  u  cast  iron  bed,  with  heavy  wooden  beetles. 

Properties  of  bar  irok.  All  iron  contains  more  or  less  carbon,  the  hardest 
containing  the  least,  and  the  proportion  varies  from  |  to  2  per  cent.  It  el- 
pands  l-812th  part  from  32°  to  2120  Fahr.,  and  l-140th  part,  from  32°  to  a  red 
heat — Specific  gravity,  7,788. 

To  test  the  quality  of  bar  iron.  The  most  convenient  test  is  by  the  fracture ; 
but  this  is  not  always  sufficient,  as  the  same  iron  will  present  different  appear- 
ances, according  to  the  manner  in  which  it  has  been  forged,  and  the  degree  of 
heat  to  which  it  has  been  subjected.  In  testing  by  the  fracture,  the  sample  should 
be  1  inch  square,  or  if  a  flat  bar,  ^  inch  thick  ;  cut  a  notch  on  one  side  with  a 
cold  chisel,  and  bend  the  bar  down  over  the  edge  of  an  anvil,  or  give  h  a  heavy 
blow,  when  lying  flat  on  the  ground,  with  a  sledge  hammer ;  if  the  fracture 
exhibits  long  silky  fibres,  of  a  leaden  gray  color,  cohermg  together  and  twisting 
or  pulling  apart  before  breaking,  it  denotes  a  tough,  soft  iron,  which  is  easy  to 
work  and  hard  to  break,  suitable  for  sheet  iron,  wire,  &c.,  but  it  may  weld  bad 
1y.  A  medium,  even  grain,  mixed  with  fibres  as  above,  but  without  bright 
specks  or  dark  spots,  is  also  a  favorable  indication.  In  general,  a  short,  black- 
ish fibre  indicates  iron  badly  refined  and  mixed  with  carbon,  plumbago,  or  oxide; 
if  worked  very  hot,  it  may  be  improved,  but  there  will  be  a  great  waste.  Ji  very 
fine,  close  grain  denotes  a  hard,  steely  iron,  which  is  apt  to  be  cold-shortt  hard  to 
work  with  the  hammer  or  file.  Ji  coarse  grain,  with  a  brilliant,  crystallized  (no- 
ture,  or  yellow  or  brown  spots,  denotes  a  brittle  iron,  inclined  to  be  cold-short, 
but  working  easily  when  heated,  and  making  a  good  weld.  Numerous  cracks 
on  the  edges  of  the  bar  generally  indicate  a  hot-short  iron,  which  cracky  or  breaks 
yifhen  punched  or  worked  at  a  red  heat,  and  will  not  weld  ;  it  is  strong  when 
cold,  and  may  be  useful  in  that  state,  but  if  worked,  careshould  be  taken  not  to 
subject  it  to  strains  at  a  red  heat.  Blist&s,  flaws,  and  cinder  hoks^  are  caused  by 
imperfect  wielding  at  too  low  a  heat,  or  by  the  iron  not  being  properly  worked, 
and  do  not  always  indicate  ati  inferior  quality,  The  above  mentioned  characters 
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are  not  often  found  separate  in  iron,  and  its  quality  roust  be  determined  by  their  ' 
combination,  and  by  the  predominance  of  one  or  the  other  of  them.    In  general 
good  iron  is  readily  heated,  is  soA  under  the  hammer,  and  throws  out  but  few 
sparks  when  taken  from  the  fire. 

The  best  test  for  bar  iron  is  to  have  a  piec^  forged  into  the  shape  in  which  it  is 
intended  to  use  it.  Jlnother  test  for  iron  when  cold  is  to  cut  a  screw  thread  on 
a  square  bar,  and  bend  it  by  striking  the  end  with  a  hammer  *,  also  by  punching 
or  drilling  pieces  which  are  to  have  holes  in  them ;  in  the  case  of  the  square  bar, 
it  should  be  bent  in  different  directiqna  at  sharp  angles,  and  if  the  bar  is  heavy, 
place  the  end  on  the  corner  of  the  anvil,  and  strike  it  with  a  heavy  sledge  until 
the  piece  is  forced  off.  Examine  the  welding  of  pieces  which  are  jumped  on,  or 
upset. 

To  test  iron  when  hot.  Draw  out  the  iron,  bend  and  twist  it— split  it,  and 
turn  bade  the  two  parts,  to  see  if  the  split  extends  up — ^punch  a  long  hole  in  the 
direction  of  the  fibre  and  another  at  right  angles  to  it — ^punch  holes  of  different 
forms — weld  the  iron  to  iron  and  steel — ^make  chains  from  small  rods — observe 
if  cracks  or  flaws  weld  easily — ^finally,  forge  some  of  the  most  difficult  pieces  for 
which  the  iron  is  intended. 

Note  on  foroino.  Good  iron  is  often  injured  by  being  unskilfully  worked. 
Care  should  be  taken  that  the  iron  while  heating,  is  not  exposed  to  the  air,  which 
would  assist  in  forming  scales  of  oxide  on  its  surface ;  it  is  to  prevent  this  that 
the  workman  frotn  time  to  time  throws  sand  or  clay  on  his  iron  to  protect  it. 
When  iron  is  at  a  white  heat,  immediate  contact  with  coal  tends  to  carbonize  it 
and  make  it  steely.  Iron  heated  for  any  purpose,  and  especially  for  weldingr 
should  be  heated  as  rapidly  as  possible,  in  order  to  expose  it  the  least  possible 
time  to  the  action  of  the  air  and  coal ;  for  this  purpose,  the  strongest  fbel,  with 
an  abundant,  steady  blast,  is  necessary.  Defects  in  iron,  caused  by  unskilful 
working  may  be  remedied  in  part ;  if,  for  example,  iron  has  been  humed^  give  it' 
a  smart  heat,  protected  as  much  as  possible  from  the  air  ;  if  the  iron  has  beeni 
injured  by  cold  hammerings  a  moderate  annealing  heat  will  restore  it ;  if  the  iron 
has  become  hard  and  steely,  give  it  one  or  more  smart  heats,  to  extract  the 
carbon. 

Cast  Iron. 

Iron  castings  for  ordnance  purposes  are  made  of  the  pig  metal  obtained  from 
the  smelting  furnace.  There  are  many  varieties  of  cast  iron,  differing  from  each 
other  by  almost  insensible  shades ;  the  two  principal  divisions  are  grey  and  whiU, 
80  called  from  the  color  of  the  fracture  when  recent. 

26 
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Grey  tron,  is  sofVer  and  less  brittle  than  white  iron ;  it  is  in  a  sUgiit  degree 
malleable  and  flexible,  and  is  not  sonorous ;  it  can  be  easily  drilled  and  taraed 
in  the  lathe,  and  does  not  resist  the  file.  It  has  a  brilliant  fracture,  of  a  grey,  ot 
sometimes  a  bluish  grey  color;  the  color  is  lighter  as  the  grain  becomes doser, 
and  its  hardness  increases  at  the  same  time.  A  medium  sized  grain,  bright 
grey  color,  Kvely  aspect,  fracture  sharp  to  the  touch,  and  a  close  eompact  tKt- 
ture,  indicate  a  good  quality  of  iron.  A  grain  either  very  large  or  very  small, 
a  dull,  earthy  aspect,  loose  texture,  dissimilar  crystals  mixed  together,  indicate 
an  inferior  quality. 

Grey  iron  melts  at  a  lower  heat  than  white  iron,  becomes  more  fluid,  and 
preserves  its  fluidity  longer ;  i(  runs  smoothly  ;  the  color  of  the  fluid  metid  10 
red,  and  deeper  in  proportion  as  the  heat  is  lower;  it  does  not  stick  to  the  ladle; 
it  Alls  the  moulds  well,  contracts  less  and  contains  fewer  cavities  than  white 
iron ;  the  edges  of  a  casting  arc  sharp  and  the  surfkce  smooth,  convex,  and 
covered  with  carburet  of  iron.  Grey  iron  is  the  only  kind  suitable  for  making; 
castings  which  require  great  strength,  such  as  cannon.  Its  tenacity  and  specific 
gravity  are  diminished  by  annealing.     Its  mean  specific  gravity  is  7,200. 

White  iron  is  very  brittle  and  sonorous;  it  resists  the  file  and  the  chisel,  and 
is  susceptible  of  high  polish ;  the  surface  of  a  casting  is  concave ;  the  fracture 
presents  a  silvery  appearance,  generally  fine  grained  and  compact,  sometimefl 
radiating,  or  lamellar. 

When  melted  it  is  white,  and  throws  off"  a  great  number  of  sp^ks,  and  its 
qualities  are  the  reverse  of  those  of  grey  iron  ;  it  is  therefore  unsuitable  for  ord- 
nance purposes.  Its  tenacity  is  increased  and  its  specific  gravity  diminished  by 
annealing.     Its  mean  specific  gravity,  7,500. 

Mottled  iron  is  a  mixture  of  white  and  grey  ;  it  has  a  spotted  appearance ;  it 
flows  well  and  with  few  sparks ;  the  casting  has  a  plane  surface,  with  edges 
slightly  rounded.     It  is  suitable  for  making  shot  and  shells. 

Besides  these  general  divisions  the  manufacturers  distinguish  more  partico- 
larly  the  different  varieties  of  pig  metal  by  numbers,  according  to  their  relatife 
hardness. 

No.  1  is  the  softest  iron,  possessing  in  the  highest  degree  the  qualities 
described  as  belonging  to  grey  iron  ;  it  has  not  much  strength,  but  on  account 
of  its  fluidity  when  melted  and  of  its  mixing  advantageously  with  old  or  scrap 
iron,  and  with  the  harder  kinds  of  cast  iron,  it  is  of  great >use  to  the  founder, 
and  commands  the  highest  price. 

No.  2  is  harder,  closer  grained,  and  stronger  than  No.  1 ;  it  has  a  grey  color 
and  considerable  lustre.  It  is  th6  kind  of  iron  most  suitable,  in  general,  for 
maki*  '''. 
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No.  3  is  still  harder  than  No.  2.  Its  color  is  grey,  but  inclining  to  white ;  it 
has  considerable  strength,  but  it  is  principally  used  by  the  founder  for  mixing 
with  other  kinds  of  iron. 

No.  4  is  bright  iron.  No.  5,  mottled.  No.  6,  whUe,  whieh  is  unfit  for  general 
use  by  itself. 

The  qualities  of  these  various  kinds  of  iron  seem  to  depend  on  the  proportion 
of  carbon,  and  on  the  state  in  which  it  is  found  in  the  metal.  In  the  darker  kinds 
of  iron,  where  the  proportion  is  sometimes  7  per  cent,  of  carbon,  it  exists  partly 
in  the  state  of  graphite  or  plumbago,  which  makes  the  iron  soft.  In  white  iron, 
the  carbon  is  thoroughly  combined  with  the  metal,  as  in  steel. 

Cast  iron  frequently  retains  a  portion  of  foreign  ingredients  from  the  ore,  such 
as  earths,  or  oxides  of  other  metals,  and  sometimes  sulphur  and  phosphorus, 
which  are  all  injurious  to  its  qiiality.  Sulphur  hardens  the  iron,  and  unless  in 
a  very  small  proportion,  destroys  its  tenacity. 

These  foreign  substances,  and  also  a  portion  of  the  carbon,  are  separated  by 
melting  the  iron  in  contact  with  air,  and  soft  iron  is  thus  rendered  harder  and 
stronger.  The  effect  of  remelting  varies  with  the  nature  of  the  iron  and  the  kind 
of  ore  from  which  it  has  been  extracted  ;  that  from  the  hard  ores,  such  as  the 
magnetic  oxides,  undergoes  less  alteration  than  that  from  the  hematites ;  the  lat- 
ter being  sometimes  changed  from  J^o.  1  to  white  by  a  single  remelting  in  the 
air  furnace.  The  kind  of  iron  most  suitable  for  any  special  purpose,  such  as  the 
casting  of  cannon,  should  be  ascertained  by  trial  for  that  purpose  in  the  furnace 
in  which  it  is  to  be  used. 

All  cast  iron  expands  forcibly  at  the  moment  of  becoming  solid,  and  again 
contracts  in  cooling ;  grey  iron,  as  before  remarked,  expands  more  and  contracts 
less  than  other  iron. 

The  color  and  texture  of  cast  iron  depend  greatly  on  the  size  of  the  casting 
and  the  rapidity  of  cooling ;  a  small  casting,  which  cools  quickly,  is  almost  fil- 
ways  whitty  and  the  surface  of  large  castings  partakes  more  of  the  qualities  of 
white  metal  than  the  interior. 

STEEL. 

Steel  is  a  compound  of  iron  and  carbon,  in  which  the  proportion  of  the  latter 
is  from  5  to  1  per  cent.,  and  even  less,  in  some  kinds.  Steel  may  be  distinguish- 
ed from  iron  by  its  fine  grain ;  its  susceptibility  of  hardening  by  immersion, 
when  hot,  into  cold  water ;  and  with  certainty,  by  the  action  of  diluted  nitric 
acid,  which  leaves  a  black  spot  on  steel,  and  on  iron  a  spot  which  is  lighter 
colored  in  proportion  as  the  iron  contains  less  carbon. 
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There  are  many  varieties  of  steel,  the  principal  of  which  are : 

Mitwral  steel,  which  is  obtained  by  reducing  the  rich  and  pure  kinds  of  iron 
ore  with  charcoal,  and  lefining  the  cast  iron,  so  as  to  deprive  it  of  a  sufficient 
portion  of  carbon  to  bring  it  to  a  malleable  state.  It  is  made  principally  in  Grer- 
many  and  is  used  for  making  files  and  other  tools. 

The  India  steel  called  Wootz  is  said  to  be  a  natural  steel,  containing  a  small 
portion  of  other  metals. 

BUatered  sleet,  or  steel  of  cementation,  is  prepared  by  the  direct  combination  of 
iron  and  carbon.  For  this  purpose,  the  iron  in  bars  is  put  in  layers  alternating 
with  powdered  charcoal,  in  a  close  furnace,  and  exposed  for  7  or  8  days  to  a 
-heat  of  about  7(P  Wedgewood,  and  then  saffered  to  cool  for  as  many  dap 
more.  The  bars  on  being  taken  out  are  covered  with  blisters,  have  acquired  a 
brittle  quality,  and  exhibit  in  the  fracture  a  uniform  crystalline  appearance. 
The  degree  of  carbonization  is  varied  according  to  the  purposes  for  which  the 
steel  is  intended,  and  the  best  qualities  of  iron  (Russian  and  Swedish)  are  used 
for  the  finest  kinds  of  steel. 

Tilted  steel,  is  made  from  blistered  steel  moderately  heated  and  subjected  to 
the  action  of  a  tilt  hammer,  by  which  means  its  tenacity  and  density  are  increas- 
ed, and  it  is  thus  adapted  to  use. 

Shear  steel,  is  made  from  blistered  or  natural  steel  refined  by  piling  thin  bars 
into  faggots,  which  are  brought  to  a  welding  heat  in  a  reverberatory  furnace, 
and  hammered  or  rolled  again  into  bars  ;  this  operation  is  repeated  several  tiroes 
to  produce  the  finest  kinds  of  shear  steel,  which  are  distinguished  by  the  names 
of  half-shear,  single-shear,  and  double-shear,  or  steel  of  1  mark,  of  2  marks,  of  3 
marks,  &c.,  according  to  the  number  of  times  it  has  been  piled. 

Cast  steel,  is  made  by  breaking  blistered  steel  into  small  pieces  and  melting  i  J 

it  in  close  crucibles  from  which  it  is  poured  into  iron  moulds ;  the  ingot  is  then  ■ 

reduced  to  a  bar  by  hammering  or  rolling,  as  described  under  the  head  of  malle- 
able iron,  these  operations  being  performed  with  great  care.  Cast  steel  is  the 
finest  kind  of  steel  and  best  adapted  for  most  purposes ;  it  is  known  by  a  very 
fine,  even,  and  close  grain,  and  a  silvery  homogeneous  fracture ;  it  is  very  brittle 
and  acquires  extreme  hardness,  but  is  difficult  to  weld  without  the  use  of  a  fiux. 
The  other  kinds  of  steel  have  a  similar  appearance  to  cast  steel,  but  the  grain  i§ 
coarser  and  less  homogeneous  ;  they  are  softer  and  less  brittle,  and  weld  more 
readily.  A  fibrous  or  lamellar  appearance  in  the  fracture  indicates  an  imperfect 
■teel.  A  material  of  great  toughness  and  elasticity,  as  well  as  hardness,  is  made 
by  forging  together  steel  and  iron,  forming  the  celebrated  damask  steel,  which 
it  used  ^"-  -«"»-''  blades,  springs,  &c. ;  the  damasked  appearance  is  produced 
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by  the  action  of  a  diluted  acid,  which  gives  a  black  tint  to  the  steel  parts,  whilst 
the  iron  remains  white. 

Various  fancy  steels,  or  alloys  of  steel  with  silver ^  platinum,  rhodium,  aluminium, 
have  been  made  with  a  view  to  imitating  the  Damascus  steel,  wootz,  <&c.,  and 
improving  the  fabrication  of  some  of  the  finer  kinds  of  surgical  and  other 
instruments. 

PilopERTiES  OF  STEEL.  The  bcst  stcol  possesscs  the  following  characters : 
heated  to  redness  and  plunged  into  cold  water,  it  becomes  hard  enough  to  scratch 
glass,  and  to  resist  the  best  files  ;  the  hardness  is  uniform  throughout  the  piece  ; 
afler  being  tempered  it  is  not  easily  broken  ;  it  welds  readily ;  it  does  not  crack 
or  split;  it  bears  a  very  high  heat  and  preserves  the  capability  of  hardening 
after  repeated  working ;  the  grain  is  fine,  even,  and  homogeneous,  and  it  receives 
a  brilliant  polish.    Its  specific  gravity  is  7,816,  being  greater  than  that  of  iron. 

Test.  Break  a  few  bars,  taken  at  random ;  make  tools  of  them  and  try  them 
in  the  severest  manner. 

Hardenikg  and  tempering  steel.  On  these  operations  the  quality  of 
manufactured  steel  in  a  great  measure  depends., 

Hardening,  is  effected  by  heating  the  steel  to  a  cherry  red,  or  until  the  scales 
of  oxide  are  loosened  on  the  surface,  and  plunging  it  into  a  liquid,  or  placing  it 
in  contact  with  some  cooling  substance;  the  degree  of  hardness  depends  on  the 
heat  and  the  rapidity  of  cooling.  Steel  is  thus  rendered  so  hard  as  to  resist  the 
hardest  files,  and  it  becomes  at  the  same  time  extremely  brittje.  The  degree  of 
heat  and  the  temperature  and  nature  of  the  cooling  medium  must  be  chosen 
with  reference  to  the  quality  of  the  steel  and  the  purpose  for  which  it  is  intended . 
Cold  water,  mercury,  and  acids  give  the  greatest  hardness ;  oils  and  fatty  sub- 
stances, sand,  wet  iron  scales  or  cinders,  &c.,  give  an  inferior  degree  of  hard- 
ness, but  prevent  the  cracks  which  are  caused  by  too  rapid  cooling.  The  lower 
the  heat  at  which  the  steel  becomes  hard,  the  better. 

Tempering.  Steel  in  its  hardest  state  being  too  brittle  for  most  purposes,  the 
requisite  strength  and  elasticity  are  obtained  by  tempering,  or  letting  down  the 
temper,  as  the  workmen  term  it,  which  is  performed  by  heating  the  hardened 
steel  to  a  certain  degree  and  letting  it  cool  gradually.  The  requisite  heat  is  usu- 
ally ascertained  by  the  color  which  the  surface  of  the  steel  assumes  from  the 
film  of  oxide  thus  formed.  The  degrees  of  heat  to  which  these  several  colors 
<jorrespond,  are  as  follows : 

At  43(P  Fahr.,  a  very  faint  yellow.  >  Suitable  for  hard  instruments;  as  ham- 
At  45(P    "      a  pale  straw  color.  )    mer  faces,  drills  for  hard  substances,  &c. 

At  47(P    "      a  full  vellow  )  ^°*"  •  instruments  requiring  hard   edges 

At  lono    a      .  K.^,^n  nXV ?     without  elasticity ;  as  shears,  scissors, 

At490O  a  brown  color ^     tools  for  turning  iion  and  steel. 
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At  SKPFahr.^  brDwn,  with  purple  1  For  tools  for  cutting  wood  and  soft  B«- 

spota, ,  V      Lais ;    sDch    as    plnnc   irona,   chiielt, 

At  53CP     "       purple )      knives,  &c. 

\  For  tools  requiring  airong  edgea  wilhwit 

At  550°    **      ilork  blue I      extreme  hardness;  as  cold  chi8eU,ax«, 

At  56(P     "       full  blue, f      table  coilery,  &.C.,    which    will  breik 

J       before  bending. 

At  60(P     *'      greyish  blue,  ver^-  (  For  spring  temper,  which   will  bend  he^ 
ing  on  black, , . ,  J      fore  brtakiu^;  suws,  sward  bloiles,  Ac. 

.If  ibe  steel  is  heated  higher  than  this^  the  efTecl  of  the  hardening  process  ia 

rtroyed . 

Cask  hardening,  is  the  conversion  of  the  surface  of  wrought  iron  into  ateei, 

for  the  purpoi^e  of  adaptive;  it  to  receive  a  polish^  or  to  bear  friction,  &c.;  this  is 

effected  by  heating  the  iron  ton  cherry  red,  in  a  dose  vessel,  in  coniact  «aih 

carbonaceous  materials,  and  then  plunging  it  into  cold  water.     Bones,  leather^ 

hoofs  and  horns  of  animals,  are  generally  used  for  this  purpose,  after  haying  betzr 

burnt  or  roasted,  so  thai  they  can  be  pulverized.     Soot  is  al^o  frequently  used^ 


Welding  Composition ^  for  Iron  or  Steel. 

Borax ..*... 10  parts. 

Sill  ammoniac «.. •#.. .     1     *^ 

Pound  them  together,  and  melt  them  in  a  crucible  into  a  clear  liquid;  pour  it 
out  on  an  iron  plate,  and  when  cold  pulverize  it  for  use. 


SHEET  IRON. 

Sheti  iron  is  made  by  rolling.  It  should  be  soft  and  tough,  its  surface  very 
smooth,  without  holes  or  thick  scales;  it  isgonerolly  of  a  bluish  color,  sometimes 
clouded;  the  sheet  should  be  of  regular  thickness,  elastic,  and  crackling  whfta 
bent  in  the  hands.  When  bent  at  a  right  angle,  there  shnuld  be  no  appearvice 
of  fracture  on  the  exterior. 

itiwsin  sheet  iron  has  a  planished,  glosay  and  smooth  surface  of  grey  oxide  of 
iron  I  it  should  be  free  from  rust  or  flaws,  and  be  very  soft  and  tough. 

The  severest  test  of  sheet  iron  consists  in  hammering  a  part  of  the  sheet  into 
a  concave  form. 

Shed  sUel^  should  have  the  same  qualities  as  sheet  ironj  with  greater  elasticity 
and  hardness  in  a  thinner  sheet . 

For  the  weight  of  sheet  iron,  see  Tables  on  pages  406  and  407. 
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SHEET' TIN. 

Shetl  tm  is  miide  by  coating  8h«et  iron  with  tin.  The  iron  is  first  aewred,  or 
thoroughly  cleaned,  by  means  of  an  acid,  and  then  immersed  in  melted  tin. 
There  are  two  kinds,  called  mi^le  tin  and  double  <tn,  differing  in  thickness  and 
in  the  quantity  of  tin  with  which  the  iron  is  coated.  The  surface  of  the  sheets 
should  be  bright  and  smooth,  free  from  specks,  beads  and  blisters. 


KIND. 

SIZB. 

MEAN  THICKNESS. 

WEIGHT. 

REMARKS. 

In. 

Wire  gauge.  | 

In. 

Lbs. 

Single  Tin. 
Double  X.. 

10X14 
10X14 

''     1 

27         ! 

0.0125 
0.018 

0.5     ^ 
0.75   ) 

There  are  usu- 
ally 225  sheets 
in  a  box. 

Roofing.... 

20X14 

27         i 

0.018 

1.5 

112  sheets  in  a 
box. 

A  sqiMve  of  roof  (100  square  feet)  requires  about  71  sheets  of  roofing  tin. 

Pickle  for  cleaning  Iron. — ^To  a  mixture  of  equal  parts  of  nitric  and  muriatic 
acids,  add  twelve  times  their  joint  volume  of  water. 

Liquor  for  Tinnfng^  or  Soldering. — Dissolve  3  ounces  of  zinc  in  a  pint  of  mu- 
riatic acid,  letting  it  stand  in  a  warm  place  about  8  hours;  strain  the  solution 
through  a  cotton  or  linen  cloth  ;  add  a  teaspoonful  of  pulverized  sal  ammoniac 
to  a  pint  of  the  solution,  and  let  it  boil  for  10  minutes;  when  cool  it  is  fit  for  use. 

To  TIN  IRON.  Immerse  the  iron  in  the  cleaning  pickle;  if  the  surface  is  rough, 
let  it  remain  in  the  pickle  about  4  hours,  or  until  all  the  scales  can  be  rubbed  ofif. 
Then  dip  the  iron  into  the  solution  of  zinc,  and  immediately  afterwards  into  the 
melted  tin,  which  must  be  kept  a  little  above  the  melting  point.  Let  it  remain 
in  the  melted  tin  until  the  latter  has  ceased  to  be  agitated,  when  the  iron  will 
have  become  warm  enough  for  the  tin  to  adhere ;  on  taking  it  out,  wipe  or 
shake  off  the  surplus  tin. 

To  TIN  COPPER.  It  is  only  necessary  to  dip  the  copper  into  the  solution  of 
Einc  and  then  into  the  bath  of  tin ;  or  to  clean  the  copper  with  diluted  sulphuric 
acid,  before  immersing  it  in  the  tin. 

Soldering,  with  soft  solper.  Dip  a  sponge  or  mop  into  tlie  solution  of 
;UMC  and  pass  it  over  the  part  to  be  soldered,  before  applying  the  soldering  iron ; 
t^s  will  cause  the  solder  to  flow  freely,  without  using  rosin,  or  cleaning  the 
Rurface  with  a  file. 
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^^B                                            ^^^^  ^^^  RASPS.                                                ■ 

Lai  qf  Fikh  and  Rasps  requtrtd  forvstatm  ^aenai  of  CofislrucliMU                 ■ 

No. 

cmD. 

Length, 

Width.  •^^- 

Weight,         R£MAAK9.                    H 

In. 

In-     I     In.      Lba.  oz.                                          | 

^^H 

1 
2 
3 
4 

I 

7 

8 

10 
11 
12 
13 
14 
16 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Flat  rough  (rufia). . 
Do.     do., 

14. 

12. 
12. 

8. 
12. 

9. 

6. 
12. 

9. 

6. 

4.5 
12. 

8. 

6, 

4. 

12. 
12. 

9. 

8. 

4. 
12. 

9. 

6, 

4.5 
14. 
12. 

1.35       0.35 
1J7       0.3 
1.17       0.3 
0.7         fl  5 

1      4      Flat,  tapeclAg. 

0  15  ; 

0    14 
0      5 
0    11 
0      5i  1 

0     u  1 
0     8|  :      ' 
0      2    1 

:  V 

0      9 
0      3 
0      2 
0        f 

0  10^    ledge  rounded. 

1  2     Safe  edge. 
0    10           Do, 

0      6          Do, 
0        f         Do. 
0     12 
0      5s 
0      IJ 

0  u 

1  8 

0    11     Wifliout  tang. 

Do,  baalards 

Dn.      do 

Half  round  bastards 

Do.                do 

Do.               do,,,. 

Round            do.... 

Do.               do 

Do.               do,,.. 
Do.              do 

Square            do.... 

Do.               do 

Do.               do 

Do.               do 

Flati  single  cut, 
(floats) 

1.14 
0.85 
0.56 

"ols" 

0.32 
0.24 
0.2 

1.12 
1.16 
0.96 
0.83 
0.44 
1.15 
0.84 
0.6 
A 

1,5 
L14 

0.32 

0.25 

0.2 

0,5 

0.23 

0.23 

0.16 

0.5 

0.32 

0.24 

0.2 

0.22 

0.31 

0.27 

0.2  " 

0,1 

0.33 

0.27 

0,18 

0,4 

0.35 

0.32 

Flat,  handj  smooth. 

Do.                  do. 

Do.                  do. 

Do.                  do. 
Halfroundjhandjdn, 

Do.                  do. 

Do,                   do. 
Taper,  hand  saw . . . 
Flat,  shoeing  rasp.. 
Half  round      do... 

Eii^lish  files  are  generally  used  at  the  Arsenals  and  Armories*                                    H 

^^M                 Files  should  be  made  of  the  best  cast  steel.     The  teeth  arc  generally  cut  at  ftn 

^^V              bekI^  of  60^  with  the  centre  line  ;  at  a  ainaller  angle,  the  leeLh  are  apt  to  chokC) 

^H             and  at  a  greater  angle,  they  do  not  cut. 

^1                 In  choomng  filea,  they  should  be  examined  lo  see  that  ihey  are  atraighl,  thtU 

^H             they  are  free  from  cracks  and  flaws,  and  that  they  are  cut  re^larly.    The  teetH 

^H              should  not  be  turned  or  broken  by  filing  on  iron  or  tempered  steel.     One  out  of 

^^1             each  dozen  may  be  tried  on  a  piece  of  tempered  steel,  such  as  the  tan^  of  a  file             H 

^H            ecrewed  in  a  vice ;  the  file  should  ''take'^  in  its  whole  length,  both  on  the  flat           M 

^H             and  ed^c,  and  should  not  cut  in  drawing  back ;  it  should  not  make  furrowa,  or           H 

■    ...-. „...„»! 

■                    -M 
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quality  of  the  sted  may  be  determined  by  breaking  some  of  the  files,  and  work- 
ing the  steel  in  the  forge. 

ALLOYS. 
Bronze — Gun  metal :  90  copper  and  10  tin. 
Bell  tnetal:  78  eopper  and  22  tin. 
Fine  brass:  2  copper  and  1  zinc. 

Brass  for  parts  of  small  arms  and  of  gun  carriages:  80  copper,  17  zinc,  and  3  tin. 
Sheet  brass:  3  copper  and  1  zinc. 
Hard  solder:  1  zinc  and  2  brass. 
Plumher^s  solder:  1  tin  and  1  lead. 
Tinner^s  solder:  1  tin  and  2  lead. 
Pewter er^s  solder:  2  tin  and  1  lead. 
Pewter:  4  tin  and  1  lead . 

An  aUoy  that  expands  in  cooling:  9  lead,  2  antimony  and  1  bismuth ;  useful  for 
fiUing  small  cavities  in  cast  iron. 

Bdbbit*s  metal,  for  journal  boxes:  9  tin  and  1  copper. 

STORAGE  AND  PRESERVATION  OF  METALS. 

Jdetals  are  stored  on  the  groiind  floors  of  dry  and  well  aired  buildings,  which 
should  be  kept  open  in  fine  weather  only. 

Bar  iron  and  steely  and  pieces  rough  forged,  (shapes ,)  divided  according  to  kind 
and  size,  on  racks,  or  standing  upright  in  frames — unserviceable  iron  and  scraps, 
in  piles  marked  with  the  weight.  Sheet  iron  and  tin,  oiled,  and  placed  on  edge, 
in  frames.  Wire,  oiled,  in  coils,  hung  on  hooks ;  arranged  according  to  kind 
and  size. 

Heavy  chains,  coiled  up  in  piles — Small  chains,  in  bundles  of  10  or  20,  in  boxes 
or  on  shelves. 

Finished  work,  according  to  kind,  in  piles  or  in  boxes. 

Pig  metal,  in  square  piles ;  the  flat  sides  lying  together. 

The  iron  and  steel  parts  of  implements,  &c.,  covered  with  a  black  varnish, 
made  of  white  varnish  and  lampblack,  for  intrenching,  and  other  heavy  toots  ; 
of  white  varnish  and  ivory  black,  for  polished  tools.    See  Chapter  VII. 

•^rfi/ieer'f  tools  and  files,  according  to  kind,  in  a  dry  place,  with  suitable  divi- 
sions ;  they  should  be  sprinkled  with  powdered  charcoal,  or  fine  quick  lime,  to 
protect  them  from  rust. 

J^mls,  according  to  kind  and  size,  in  bins  or  kegs.  Anvils  and  other  heavy 
pieces,  on  skids  on  the  floor.  Every  division,  bin,  pile  and  box,  should  be 
marked  with  a  label  showing  the  character  of  the  article  contained  in  it,  its  kind, 
its  distinctive  number  or  size,  the  quantity,  weight,  &c. 
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ROPES. 

The  size  qfa  rope  is  designated  by  the  circumference  or  girth  measured  with  » 
thread  ;  thus,  a  3-inch  rope  measures  3  inches  round.  The  length  is  usually  ex- 
pressed in  fathoms. 

Strength.  The  utmost  strength  of  good  hemp  rope  is  6,400  lbs.  to  the 
square  inch  ;  the  weight  which  it  will  bear  before  breaking  is  expressed  in  tons 
by  one-fifth  qf  the  square  of  the  girth  in  inches;  in  practice,  a  rope  should  not  be 
subjected  to  more  than  half  this  strain.  It  stretches  from  l-7th  to  l-5th,and 
its  diameter  is  diminished  from  1-7 th  to  l-4th,  before  breaking.  A.  difference 
in  the  quality  of  the  hemp  may  produce  a  difference  of  l-4th  in  the  strength  of 
ropes  of  the  same  size. 

White  rope  is  stronger  than  tarred  rope,  and  the  difference  is  increased  by  age 
and  service ;  therefore  such  ropes  only  as  are  to  be  immersed  in  water  should 
be  tarred. 

The  strength  of  Manilla  rope  is  less  than  that  of  hemp  rope.    ' 

duALiTT.  The  quality  of  hemp  is  in  some  measure  indicated  by  its  color; 
the  best  is  of  a  pearl  grey ;  the  next,  greenish ;  then,  the  yellow;  a  brown  color 
indicates  the  beginning  of  decay  ;  the  odour  should  be  strong,  but  free  from  a 
musty,  tainted  smell.  It  should  be  well  combed,  pliant,  and  clear  of  stalks. 
The  yams  should  be  fine  spun  and  slightly  twisted  ;  they  are  from  ^  to  ^  of  ai 
inch  in  girth.  A  rope  is  defective  when  the  yarns  are  of  unequal  sizes,  or  un- 
equally twisted ;  when  it  is  fuzzy  before  being  used ;  and  when  it  oontainf 
pieces  of  stalk,  indicating  that  the  hemp  was  not  well  combed. 

Twisting  or  laying.  The  number  of  yams  in  a  strand  of  cordage  varies 
from  16  to  25,  and  several  strands  are  combined  or  laid,  to  form  a  large  rope. 
A  rope  is  said  to  be  twisted  |  or  4*  when  it  is  ^  or  |  shorter  than  the  strand. 
For  artillery  service,  ropes  should  be  twisted  |. 

The  degree  of  twisting  may  be  determined  by  constructing  a  right'iaBgled 
triangle,  the  base  of  which  is  the  circumference  of  the  rope,  and  the  height,  the 
length  of  one  revolution  of  the  strand,  measured  parallel  to  the  axis ;  the  diffe^ 
ence  between  this  height  and  the  hypotheneuse  is  the  quantity  by  which  the 
rope  is  twisted. 

Splicing,  is  the  joining  of  two  ends  of  rope  without  a  knot;  the  instrument 
used  for  the  purpose  is  a  marline  spike.  There  are  two  kinds  of  splice ;  see 
Flate  19. 

Short  qiUce.  Untwist  from  4  to  8  iiwhes  of  each  of  the  two  ends  of  rope,  and 
interlock  the  strands  up  to  the  close  parts  of  the  rope,  those  of  the  two  eade 
alternating ;  hold  in  the  left  hand  one  end  of  rope  with  the  loose  strands  in  fitjat, 
and  cross  each  strand  of  that  end  over  the  strand  of  the  other  end  which  is  to 
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%he  left  hand  of  it ;  then  by  means  of  the  marline  spike,  pass  it  under  the  same 
strand  of  the  seco;id  end,  and  draw  firmly  on  the  strand  which  is  passed  through. 
Pursue  the  same  course  with  the  strands  of  the  second  rope.  To  increase  the 
strength  of  the  splice,  pass  each  strand  round  the  one  on  its  left  a  second  time, 
and  cut  off  the  loose  end's. 

Long  splice.  For  a  rope  which  is  to  pass  through  a  pulley,  the  short  splice 
would  be  too  thick.  Untwist  about  18  inches  of  the  two  ends,  and  interlock 
them  as  before ;  untwist  a  strand  of  one  end  from  the  close  part  of  the  rope  and 
replace  it  by  the  strand  of  the  other  rope  which  comes  to  hand  ;  cross  the  end  of 
the  latter  strand  over  the  one  which  is  replaced,  and  pass  it  under  the  adjacent 
strands.  Substitute,  in  this  manner,  every  other  strand  of  one  rope  by  a  strand 
of  the  other  rope,  and  cut  off  the  loose  ends. 

Preservation  in  store.  Ropes  should  be  placed  in  the  upper  stories  of  a 
building,  coiled  up  and  labeled  ;  large  ropes  on  skids,  so  as  to  allow  the  circula- 
tion of  air;  small  ropes  hung  up  to  the  joists,  on  pins  or  hooks.  Ropes  should 
not  be  coiled  until  they  are  perfectly  dry ;  they  should  be  uncoiled  every  year, 
and  stretched  out  for  several  days  at  the  beginning  of  the  dry  season. 

COAL. 

Charcoal, 

Charcoal  of  good  quality  burns  slowly  in  the  air,  without  flame ;  it  is  clean, 
hard,  compact,  brittle,  sonorous,  and  of  a  fine  black  colour;  its  fracture  is  shining, 
irridescent,  and  of  a  conchoidal  form. 

When  not  perfecdy  charred,  it  is  tough,  of  a  greyish  colour,  and  burns  with 
a  white  flame  and  smoke.  When  too  much  burnt,  it  is  of  a  dull  black,  soft  and 
unelastic.  By  exposure  to  the  air,  charcoal  absorbs  from  10  to  20  per  cent,  of 
moisture,  and  its  qualities  are  thereby  impaired  ;  it  should  therefore  be  kept  un- 
der cover. 

Charcoal  is  made  from  either  hard  or  sofk  wood ;  that  from  the  former,  such 
as  oak,  maple,  beech,  chesnut,  is  the  most  serviceable,  giving  the  greatest  quantity 
of  heat  for  an  equal  weight  of  coal. 

Making  charcoal     For  ordinary  purposes,  wood  is  charred  in  heaps  or  stacks, 
in  ihti  fgllnwjng  man  oar :   Select  somid  wood;  it  may  be  burnt  immediately 
I  whicli  has  bdt]^  exposed  for  a  year  after  felling  gives 
Linto  pieces  about  4  or  5  feet  long,  and  split  those  which 

H. 

^tadi  m  to  be  made,  choosing  a  dry  and  shel- 
^die  of  the  space,  and  cover  the  bottom  of 


^ 
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the  pile  with  wood  placed  in  a  direction  converging  towards  the  centre,  the  in- 
tervals being  filled  up  with  small  sticks ;  place  the  rest  of  the  wood  around  the 
stake,  the  pieces  nearly  upright  and  close  together,  in  several  tiers,  covering  the 
whole  with  a  layer  of  wood  placed  as  close  together  as  possible ;  leave  one  or 
more  horizontal  openings  near  the  ground,  from  the  exterior  to  the  centre. 
Cover  the  stack,  cx)mmencing  at  the  top,  with  leaves  and  a  coat  of  wet  sod  about 
4  inches  thick,  leaving  open  a  space  6  inches  high,  all  round  the  bottom,  for  the 
escape  of  the  air  and  steam. 

Draw  out  the  stake,  and  set  fire  to  the  pile,  either  by  means  of  the  hole  left 
by  the  stake,  or  through  the  horizontal  gallery,  which  may  have  been  previously 
filled  with  combustible  materials.  Push  the  fire  actively  until  the  flame  comes 
out  at  the  top  of  the  stack,  in  order  to  ignite  the  whole  of  the  bottom  part,  and 
to  expel  the  steam  which  would  othei;wise  occasion  explosions.  Then  close  the 
hole  at  the  top,  and  cover  the  lower  part  of  the  pile,  leaving  small  openings  at 
intervals ;  the  smoke  fihould  now  escape  equally  from  all  parts  of  the  stack, 
except  towards  the  top,  which  rs  kept  closed  in  order  to  prevent  a  draught 
When  the  stack  has  sweated  sufficiently,  increase  the  thickness  of  the  coating  of 
earth ;  moderate  the  fire,  and  direct  it,  by  means  of  openings  on  the  sides,  in 
such  a  manner  that  the  combustion  may  be  equal  in  every  part,  and  that  the 
fire  may  be  always  drawn  towards  the  bottom.  Leave  the  holes  open  as  long 
as  the  smoke  is  black  and  thick,  and  close  them  when  it  becomes  light  and  of  a 
bluish  color.  The  charring  is  completed  when  the  flame  escapes  through  the 
openings  at  the  bottom  ;  then  stop  the  holes  and  cover  the  pile  well  with  earth, 
which  should  be  renewed  after  24  hours;  extinguish .  the  fire  entirely,  and  let 
the  pile  stand  12  or  24  hours  more.  Open  it  on  one  side  only ;  select  the  coal, 
and  separate  what  is  imperfectly  burnt.  Wood  furnishes  in  this  way,  on  an 
average,  about  16  or  17  per  cent,  of  charcoal. 

The  stack  should  be  formed  of  one  kind  of  wood;  if  soft  and  hard  woods 
are  used  in  the  same  pile,  put  the  former  on  the  outside.  Large  stacks  are 
the  most  advantageous ;  as  much  as  50  or  60  cords  of  wood  may  be  put  into 
one. 

Pit  Coal. 

Bituminous  coal.    There  are  two  principal  varieties : 

Open  burning  coal  kindles  quickly  and  burns  well,  but  produces  much  flame 
and  smoke,  and  is  soon  consumed  ;  it  lies  open  in  the  fire  and  does  not  cake. 
Of  this  kind  is  the  English  cannel  coal. 

Close  burning  coal  melts  and  swells  in  the  fire  and  runs  together,  forming  what 
blacksmiths  call  a  hoUow  fire,  or  a  dome  over  the  nozzle  of  the  bellows,  under 
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which  the  iron  is  heated  equally,  and  covered  from  the  air.  ^his  kind  of  coal 
forms  a  very  hot  fire  and  leaves  little  residuum ;  it  is,  therefore,  the  most  suitable 
for  smiths'  use.  The  Newcastle  coal,  and  the  Virginia,  Maryland,  and  Penn- 
sylvania bituminous  coals  are  of  this  kind. 

Anthracite  coal,  is  now  extensively  used  for  the  forge  in  fire  places  spe- 
cially contrived  for  the  purpose.  It  ignites  with  difficulty,  and  does  not  cake  or 
melt  in  the  smallest  degree,  but  produces  a  very  hot,  open  fire. 

Coal  is  not  injured,  but  on  the  contrary  rather  improved,  by  exposure  to  air 
and  moisture. 

Mean  Weight  of  Coals. 


Bituminous. 
!  Anthracite.. 


Specific 
gravity. 


1,356 
1,500 


Weig;ht  of 
1  cubic  foot. 


Lbs.\ 

51.4 
53. 


Cubic  feet 
to  1  ton. 


43.58 
42.21 


Coke. 

Coke  is  produced  by  charring  bituminous  coal,  in  order  to  expel  the  bitumen 
and  sulphur ;  this  is  usually  done  m  close  furnaces  or  ovens.  Good  coke  has  a 
dull  fracture,  is  very  porous,  and  cellular ;  it  gives  very  little  ashes  when  burnt; 
it  is  injured,  like  wood  charcoal,  by  absorbing  water. 

Coal  furnishes  60  to  70  per  cent,  of  coke  by  weight;  the  volume  being  in- 
creased 5  to  20  per  cent. 

Coal  tar  is  a  bituminous  product  obtained  by  the  distillation  of  coal,  in 
making  gas,  &c. 

TAR,  PITCH,  TURPENTINE. 

The  following  are  the  principal  varieties  of  products  from  resinous  trees,  such 
as  the  pine. 

Turpentine.  This  is  extracted  from  the  tree  in  warm  weather,  by  cutting  a 
deep  notch,  or  box,  near  the  base,  and  scoring  the  tree  by  scraping  off  the  bark 
above  the  box ;  the  first  year's  running  produces  the  virgin  or  white  turpentine, 
and  the  second  year's  is  nearly  as  good  ;  after  that,  the  turpentine  becomes  each 
year  darker  and  stifTer,  the  tree  yielding  less  of  what  is  called  (i^()pifig9,and  more 
sertqnngs;  the  latter  kind  of  turpentine  is  hard  and  yellow.  A  tree  will  bear 
tapping  14  to  16  years,  on  two  sides  alternately,  the  scoring  being  extended 
upMrards  from  12  to  15  inches  each  year. 
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Spirits  of  turpcntine,  is  the  esserUiat  oU  obtained  by  distillation  from  the 
natire  turpentine.  * 

RosiK,  OR  coLOPHONT,  is  the  residuum  of  the  distillation  of  turpentine.  Its 
quality  depends  on  that  of  the  turpentine  and  on  the  care  used  in  distillation ; 
the  finest  quality  is  of  a  light  straw  color. 

Tar  is  obtained  from  the  heart  of  the  pine  tree,  by  smotUdering,  or  a  smothered 
combustion,  effected  in  stacks,  nearly  in  the  manner  described  for  msiking  cha^ 
coal.  The  tar  runs  off  into  trenches  dug  for  the  purpose.  Tar  is  semi-flaid, 
transparent  in  thin  portions,  and  of  a  reddbh  color ;  it  has  a  strong,  peculiar 
odor.  It  is  rendered  more  fluid  by  heat ;  and  it  burns  with  a  bright  flame, 
leaving  a  light  and  dry  coal.  It  is  refined  by  heating  it  in  an  iron  vessel,  and 
pouring  it  off,  after  it  has  been  kept  for  some  time  in  a  liquid  state ;  by  this 
means,  water  and  pyroligneous  acid  are  driven  off,  and  the  earthy  particles  are 
separated  by  settling. 

It  is  used  for  coating  cordage,  and  for  wood  which  is  not  to  be  immersed  in. 
water. 

Pitch,  is  made  by  boilmg  tar  down  to  the  requisite  consistency,  either  by 
itself  or  combined  with  a  portion  of  rosin ;  it  becomes  solid  on  cooling,  but  is 
soon  softened  by  the  heat  of  the  hand,  in  which  state  it  is  very  adhesive ;  when 
of  good  quality  it  is  clear  and  hard. 

It  is  used  for  coating  wood  which  is  to  be  immersed  in  water,  and  is  applied 
hot,  with  a  mop. 

Venice  turpentine  is  obtained'from  the  larch ;  but  what  is  commonly  called 
by  that  name  is  a  compound  of  melted  rosin  and  spirits  of  turpentine. 
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Bar  iron. 


Cast  iron  ■{ 


STRENGTH  AND  WEIGHT  OP  MATERIALS. 
Relative  Ductility  of  Metals, 
Gold — Silver — Platinum — Iron — Copper — Zinc — ^Tm — Lead. 

Relative  Malleability, 
Gold — Silver — Copper — ^Tin — Platinum — Lead — ^Zinc — Iron. 

Tenacity  of  various  Materials, 
S  represents  the  weight  required  to  break  a  rod  whose  cross  section,  a,  is  one' 
squeu^  inch,  when  pulled  in  the  direction  of  its  length ;  for  rods  of  other  dimen- 
sions, the  breaking  weight  }V=  S  ai  the  weight  of  the  rod  being  neglected. 

METALS.  Value  of  S 

Cast  steel 134,000  lbs. 

rSwedish > 72,0001 

Salisbury,  Conn 66,000 

Bellefonte,  Pa 58,500 

English 56,000 

Pittsfield,  Mass 57,000^ 

fPig  metal 15,000 

I  Good,  common  castings 20,000 

Specimens  from  gun  heads <    39*500 

Cast  steel 128loOO 

Bronze— gun  metal <    42*000 

Copper,  cast ;  (Lake  Superior) 24,138 . 

Brass 18,000 

Pn^m^r     J  Wrought 34,000 

^^PP^^"\CaBtSl 19,000 

Tin,  cast 4,800 

Zinc, 3,500 

Platinum 56,000 

Silver 40,000 

Gold 30,000 

Lead 1,800 

WOODS. 

Ash 15,800 

Mahogany 11, 500 

Oak 1]  ,600 

White  pine 11,800 

Walnut 7,700 

In  general,  the  tenacity  of  metals  is  increased  by  hammering  and  wiredrawing. 

The  strength  of  Pittsfield  bar  iron,  given  in  the  above  table,  is  the  mean  of 
four  trials,  with  cylinders  1  in.  long  and  0.9  in.  diameter.  They  were  ex- 
tended in  length,  before  fracture,  to  1 .4  in.,  and  they  were  reduced  in  diameter 
to  0.6  in.  in  the  middle. 


Experiments  of  Franklin 
Institute,  on  bars  wtiose 
cross  section  was  about 
one  -fifth  of  a  square  inch. 


Experiments  by  Major  W. 
Wade,  for  the  Ordnance 
Department  J  on  pieces 
whose  cross  section  was 
nearly  1  square  inch. 
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A  bar  of  wrought  iron  is  extended  about  one-hundredth  part  of  its  length  for 
eTery  ton  of  strain  on  a  square  inch. 

Transverse  Strength, 

S  =  the  weight  in  pounds  required  to  break  a  beam  1  in.  square  and  1  in.  long, 
fixed  at  one  end  and  loaded  at  the  other;  h  the  breadth,  d  the  depth,  and  I  the 
length,  in  inches,  of  any  other  beam  of  the  same  material,  and  W  the  weight 
which  will  cause  it  to  break,  neglecting  the  weight  of  the  beam  itself. 

\,  Jf  the  htam  ia  supported  at  one  end  and  loaded  at  the  other: 

%  If  the  beam  ie  supported  at  one  end  and  the  load  distributed  over  its  whole  length: 

bd' 

3.  If  the  beam  is  supported  at  both  ends  and  loaded  in  the  middle: 

bd^ 

A.  If  the  beam  is  supported  at  both  ends  and  loaded  un^omdy  over  Us  wholelengA: 

W=6S*f 
5.  If  the  beam  is  supported  at  both  ends  and  loaded  at  the  distance  mfrom  one  end: 

m{l — m) 
Values  (^  the  co-^ffidenJt  S,  deduced  from  Mr.  BarUiw^s  experiments. 

Good  English  bar  iron 6,150      Ash 2,025 

CAstiron 7,644      Pitch  pine 1,632 

English  oak 1,200      Riga  fir 1,128 

In  practice,  about  one-half  or  one-third  of  these  values  should  be  used,  in 
computing  the  strain  to  which  a  beam  should  be  subjected. 

Resistance  to  longitudinal  Compression. 
S  =  the  weight  required  to  crush  a  bar  1  inch  square,  in  the  direction  of  its 
length.    The  area  of  the  cross  section  of  any  other  bar  being  denoted  by  a,  the 
weight  required  to  crush  it  is  W=-Sa;  the  length  of  the  bar  being  not  more 
than  three  times,  nor  less  than  once  and  a  half,  its  breadth. 

Practical  Formula  for  computing  the  weight  which  a  column  twfl 

sustain. 
[Prom  Weale's  Engineer's  Pocket  Book.] 
by    the  side  of  a  square  column,  in  inches; 
d,    the  diameter  of  a  cylindrical  column,  in  inches; 
i,     the  length  of  the  column,  in  feet ; 
ff,  the  weight  it  will  sustain,  in  pounds. 
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MATERIAL. 


Cast  iron.  ,..< 
Wrought  iron 
Oak 


BOhTD  SQUARE  COLUMN. 


W  = 


fr= 


w= 


15300  (63 
46«+.18i« 

17800  ft^ 
46«+  .16i* 

3960  »3 


46«  +  .5i« 


SOLID    CYLINDRICAL 
COLUMN. 


W=^ 


9562  d* 


Fr« 


4d«+.18i« 
11125  a* 


Fr= 


4d«4-.16P 
2470  d* 


4d«+  .5i* 


Resistance  to  Torsion. 
8  s=  the  weight  in  pounds  required  to  break,  by  twisting,  a  solid  cylinder,  1 
inch  diameter ;  the  weight  acting  at  the  distance  of  1  inch  from  the  axis  of  the 
eylinder ;  d,  the  diameter  in  inches  of  any  other  cylinder  of  the  same  material ; 
r,  the  distance  from  its  axis  to  the  point  where  the  breaking  weight  W  is  ap- 
plied, then : 


Torsional  strength  qf  Hollow  Cylinders,  *• 

Practical  formula  deduced  by  Lieut.  Rodman,  Ordnance  Department,  from 
Major  Waders  experiments. 

D,  the  exterior,  and  d,  the  interior  diameter  of  the  cylinder  in  inches ;  S,  W 
and  r,  as  before. 

.D*—d* 


W=S- 


Dr 


AeMoe  torsional  strength  of  cast  iron  shqfls,  of  different  forms,  having  equal  areas  qf 

cross  sections. 

From  Major  Wade's  experiments  on  shafts  whose  cross  sections  were  1, 2,  Mid 
3  square  inches. 


flOLm  CYLIN- 
DER. 

SOLID  SQUARE. 

Hollow  cylinders,  whose  interior  and  exterior 
diameters  are  in  the  proportion  of 

4  to  10 

5  to  10 

6  to  10 

7  to  10 

8  to  10 

1.0000 

0.8750 

1.2656 

1.4433 

1.7000 

2.0864 

2.7377 

26 
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Values  qfthe  co-^ffieietat  8  for  Uu  strenglk  qfcertpm  meimb. 
From  experiments  made  by  Major  Wm.  Wade,  for  the  Ordwmce  Department. 


KINO  or  MBTAL.  . 


Mean 
results. 


Coumon  pig  iron 

Good,  common  castings  -    -    . 

Gun  iron,  from  gun  lieads,  (Bos- 
ton and  West  Point,  1848  at  '49) 

Gun  iron,  cast  in  small  bars  •    . 

'  Least 

Greatest        - 


Cast 

^RON. 

Extremes. 
Cast  mmi 

(  Begins  to  yield,  taldng  a  permanent 

Wroogbt  j     set 

IRON.     I  Ultimate  strength 

{  Beads  and  endures  without  breaking 
C  Beffint  lo  yield,  taking  a  permanent  set 

Bronzb.  j  Ultimate  strength 

(  Bends  and  endures  without  breaking  - 
CAiT  OOPPBR,  (Lake  Superior,)  ultimate  strength 


The  torsional  strains,  which  the  wrought  iron  and  bronze  endured  withoat 
breaking,  twisted  the  cylinders  about  lOQO. 

Weight  and  Strength  of  Iron  Chains. 


Diaro.  of  iron 

Weight  of  1 
foot  of  chain. 

for  the  links. 

In. 

LbP. 

0.1875 

0.325 

0.25 

0.65 

0.3125 

0.967 

0.375 

1.383 

0.4375 

1.767 

0.5 

2.633 

0.5625 

3.333 

0.625 

4.217 

0.6875 

4.833 

0.75 

5.75 

0.8125 

6.667 

0.875 

7.5 

0.9375 

9.333 

1. 

10.817 

Lbs. 

2,240 

4,256 

6,720 

9,634 

13,216 

17,248 

21,728 

26,880 

32,704 

38,752 

45,696 

51,744 

58,464 

65,632 


Proof 
weight. 


Lbs. 

948 

1,680 

2,464 

3,584 

5,152 

6,720 

8,512 

10,304 

32,544 

15,232 

17,696 

20,384 

23,520 

26,880 


Extracted  from  a  table  furnish- 
ed by  Col.  Denison,  for  the 
Aide  Memoire  of  Military 
Sciences. 

The  proof  weights  are  comput- 
ed at  the  rate  of  420  lbs.  to 
one-eighth  of  an  inch  diame- 
ter of  the  iron  for  the  Unks. 
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Weight  and  Strength  of  Hemp  and  Iron  Wire  Ropes, 


HEMP  ROPl. 

IRON  WIRE  EOPE. 

Hawser-laid 

Cable-laid. 

Circum- 
ference. 

3  strands. 

Circum- 
ference. 

Weight 
of  1  foot. 

Breaking 
weight. 

Weight 
of  1  foot. 

Breaking 

Weight 
of  1  foot. 

Breaking 

weight. 

weight. 

In. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

In. 

Lbs. 

Lbs. 

0.75 

0.028 

291 

0.75 

0.070 

2,240 

3,360 

6,160 

15,680 

16,800 

24,520 

1. 

0.038 

560 

1. 

0.125 

1.5 

0.087 

1,120 
2,016 
3,136 
4,256 

1.5 

0.280 

2. 

0.153 

2.375 

0.680 

2.5 

0.238 

2.625 

0.860 

3. 

0.343 

0.301 

3,674 

3.125 

1.230 

3.5 

0.467 

5,824 

0.422 

4,480 

3.75 

1.770 

30,244 

4. 

0.612 

7,616 

0.552 

6,440 

4.125 

2.140 

44,800 

4.5 

0.773 

9,428 

0.697 

8,154 

5. 

0.955 

11,872 

0.862 

10,060 

5.5 

1.155 

14,336 

1.042 

12,183 

6. 

1.375 

17,044 

1.240 

14,515 

6.& 

1.613 

19,936 

1.455 

17,024 

7. 

1.872 

23,072 

1.687 

19,712 

7.5 

2.148 

26,432 

1.928 

22,400 

8. 

2.445 

30,016 

2.138 

25,805 

8.5 

2.760 

34,048 

2.613 

29,120 

9. 

3.095 

38,080 

2.850 

32.660 

9.5 

3.533 

42,336 

3.088 

36,378 

10. 

3.822 

44,800 

3.327 

40,320 

The  above  table  is  taken  chiefly  from  the  "  Aide  M€moire  to  the  Military 
Sciences.^'  The  breaking  weights  of  the  hawser-laid  rope  are  a  good  deal  below 
the  results  obtained  with  ropes  of  the  same  sizes  at  Woolwich  Dockyard;  but  the 
lowest  results  have  been  taken  in  preference.  The  wire  rope  was  made  by 
Kuper  &,  Co. 
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1.125 
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1-5 

UJ4  ' 

1-75 

13  J2 

2. 

15.12 

2.^ 

17.#1 

•J.  125 

1.15 

0.1575 

1.57 

OjS 

2.10 

<^.3T5 

3.13 

3.5 

4J0 

^.«25 

5.S 

0.75 

6.30 

0.^75 

7.35 

1- 

8.10 

1.125 

9.55 

1.25 

10.30 

1.5 

12.60 

1.75 

14.70 

a. 

16.80 

2.5 

21. 

0.125 

1.15 

0.1375 

1.73 

0.23 

2.31 

0.375 

3.46 

0.5 

4.69 

0.65 

5.77 

0.75 

6.93 

0.875 

8.08 

1. 

9.24 
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w 

^"J'"-  ?eif 

Weight. 

Width. 

Thick- 
ness. 

Weight. 

Width. 

Thick- 
ness. 

Weight. 

In.          In. 

Lbs. 

In. 

In. 

Lbs. 

In. 

In. 

Lbs. 

2 

75       1.125 

10.39 

3.5 

0.375 

4.41 

4. 

3. 

40.32 

1.25 

11.55 

0.5 

5.88 

3.5 

47.04 

1.5 

13.86 

0.625 

7.35 

4. 

53.76 

2. 

18.48 

0.75 

8.82 

4 

25 

0.125 

1.78 

2.5 

23.10 

0.875 

10.29 

0.25 

3.57 

2.75 

25.41 

1. 

11.76 

0.375 

5.35 

3 

0.125 

1.26 

1.25 

14.70 

0.5 

7.14 

0.1875 

1.89 

1.5     . 

17.64 

1. 

14.28 

0.25 

2.52 

2. 

23.52 

4.25 

60.69 

0.375 

3.78 

2.5 

29.40 

4' 

5 

0.125 

1.89 

0.5 

5.04 

3. 

35.28 

0.25 

3.78 

0.625 

6.30 

3.5 

41.16 

0.375 

5.66 

0.75 

7.56 

3 

75 

0.125 

.   1.57 

0.5 

7.56 

0.875 

8.82 

0.1875 

2.36 

1. 

15.12 

1. 

10.08 

0.25 

3.15 

4.5 

68.04 

1.125 

11.34 

0.375 

4.72 

4 

75 

0.125 

2. 

1.25 

12.60 

0.5 

6.30 

0.25 

4. 

1.5 

15.12 

0.625 

7.87 

0.375 

6. 

2. 

20.16 

0.75 

9.45 

0.5 

7.98 

2.5 

25.20 

0.875 

11.02 

1. 

15.96 

3. 

30.24 

1. 

12.60 

4.75 

75.81 

3* 

25       0.125 

1.36 

1.25 

15.75 

5' 

V 

0.125 

2.10 

0.1875 

2.04 

1.5 

18.90 

0.25 

4.20 

0.25 

2.73 

2. 

25.20 

0.375 

6.30 

0.375 

4.09 

2.5 

31.50 

0.5 

8.40 

0.5 

5.46 

1 

3. 

37.80 

1. 

16.80 

0.625 

6.82 

3.75 

47.25 

5. 

84. 

0.75 

8.19 

4 

0.125 

1.68 

5. 

25 

0.25 

4.41 

0.875 

9.55 

0.1875 

2.52 

1. 

17.64 

1. 

10.92 

0.25 

3.36 

5 

5 

0.25 

4.62 

1.125 

12.28 

0.375 

5.04 

1. 

18.48 

1.25 

13.65 

0.5 

6.72 

5 

75 

0.25 

4.83 

1.5 

16.38 

0.625 

8.40 

1. 

19.32 

2. 

21.84 

0.75 

10.08 

6 

0.25 

5.04 

2.5 

27.39 

.  0.875 

11.76 

1. 

20.16 

^ 

3. 

32.76 

1. 

13.44 

6. 

120.96 

3.25 

35.5 

1.25 

16.80 

6 

5 

0.25 

5.46 

z\ 

5         0.125 

1.47 

1.5 

20.18 

1. 

21.84 

0.1875 

2.20 

2. 

26.88 

6.5 

142. 

0.25 

2.94 

2.5 

33  .€5 

7 

7. 

164.64 
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CHAP.    XIV. — MATBRIALS. 


fVeight  of 

one  foot  in  length  cf 

Flat  and  Square  Bar  Iron, 

Width. 

Thick- 
ness. 

Weight. 

Width. 

Thick- 
ness. 

Weight  •  Width. 

M 

Thick- 
ness. 

Weight 

In. 

In. 

Lbs. 

In. 

In. 

Lbs. 

In. 

In. 

Lbs. 

0.25 

0.25 

0.21 

1.375 

1. 

4.62 

2. 

1.125 

7.56 

0. 

3 

0.3 

0.03 

1.125 

5.19 

1.25 

8.40 

0. 

375 

0.375 

0.47 

1.25 

5.77 

1.375 

9.24 

0. 

5 

0.125 

0.21 

1.375 

6.35 

1.5 

10.08 

0.1875 

0.31 

l! 

5 

0.125 

0.63 

1.75 

11.76 

0.25 

0.42 

0.1875 

0.94 

2. 

13.44 

0.375 

0.63 

0.25 

1.26 

2. 

25 

0.125 

0.94 

0.5 

0.84 

0.375 

1.89 

0.1875 

1.41 

oi 

625 

0.625 

1.34 

0.5 

2.52 

0.25 

1.89  1 

0. 

75 

0.125 

0.31 

0.625 

3.15 

0.375 

2.83 

0.1875 

0.47 

0.75 

3.78 

0.5 

3.78 

0.25 

0.63 

0.875 

4.41 

0.625 

4.72 

0.375 

0.94 

1. 

5.04 

0.75 

5.66 

0.5 

1.26 

1.125 

5.67 

0.875 

6.61 

0.625 

1.57 

1.25 

6.30 

1. 

7.56 

0.75 

1.89 

1.5 

7.56 

1.125 

8.50 

0, 

875 

0.875 

2.57 

li 

625 

0.125 

0.68 

1.25 

9.45 

1 

0.125 

0.42 

0.25 

1.36 

1.375 

10.89 

0.1875 

0.63 

0.5 

2.73 

1.5 

11.34 

0.25 

0.84 

0.75 

4.20 

,1.75 

13.22 

0.375 

1.26 

1. 

5.46 

2. 

15.12 

0.5 

1.68 

1.625 

8.87 

2.25 

17.01 

0.625 

2.10 

r 

75 

0.125 

0.73 

2 

5 

0.125 

1.05 

0.75 

2.52 

0.1875 

1.10 

0.1875 

1.57 

0.875 

2.94 

0.25 

1.47 

0.25 

2.10 

1. 

3.36 

0.375 

2.20 

0.375 

3.15 

1 

125 

1.125 

4.25 

0.5 

2.94 

0.5 

4.20 

1 

25 

0.125 

0.52 

0.625 

3.67 

0.625 

5.25 

0.1875 

0.78 

0.75 

4.41 

0.75 

6.30 

0.25 

1.05 

0.875 

5.14 

0.875 

7.35 

0.375 

1.57 

1. 

5.87 

1. 

8.40 

0.5 

2.10 

1.125 

6.60 

1.125 

9.55 

0.625 

2.62 

1.25 

7.35 

1.25 

10.50 

0.75 

3.15 

1.375 

8.07 

1.5 

12.60 

0.875 

3.67 

1.5 

8.80 

1.75 

14.70 

1. 

4.20 

1.75 

10.29 

: 

2. 

16.80 

1.125 

4.72 

1 

875 

1.875 

11.81 

2.5 

21. 

1.25 

5.25 

2 

0.125 

0.84 

1 2 

[75 

0.125 

1.15 

1 

!375 

0.125 

0.57 

0.1875 

1.26 

I 

0.1875 

1.73 

0.1875 

0.86 

0.25 

1.68 

0.25 

2.31 

0.25 

1.15 

0.375 

2.52 

0.375 

3.46 

0.375 

1.73 

0.5 

3.36 

0.5 

4.62 

0.5 

2.31 

0.625 

4.20 

0.625 

5.77 

0.625 

2.88 

0.75 

5.04 

0.75 

6.93 

0.75 

3.46 

0.875 

5.88 

0.875 

8.08 

0.875 

4.04 

1. 

6.72 

1. 

9.24 

WEIGHT   OF   BAR  IRON. 
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w 

^'^t-'-  "^ 

Weight. 

Width. 

Thick- 
ness. 

Weight. 

Width. 

Thick- 
ness. 

Weight. 

In.          In. 

Lbs. 

In. 

In. 

Lbs. 

In. 

In. 

Lbs. 

2 

.75       1.125 

10.39 

3.5 

0.375 

4.41 

4. 

3. 

40.32 

1.25 

11.55 

0.5 

5.88 

3.5 

47.04 

1.5 

13.86 

0.625 

7.35 

4. 

53.76 

2. 

18.48 

0.75 

8.82 

4 

25 

0.125 

1.78 

2.5 

23.10 

0.875 

10.29 

0.25 

3.57 

2.75 

25.41 

1. 

11.76 

0.375 

5.35 

3 

0.125 

1.26 

1.25 

14.70 

0.5 

7.14 

0.1875 

1.89 

1.5     . 

17.64 

1. 

14.28 

0.25 

2.52 

2. 

23.52 

4.25 

60.69 

0.375 

3.78 

2.5 

29.40 

4 

5 

0.125 

1.89 

0.5 

5.04 

3. 

35.28 

0.25 

3.78 

0.625 

6.30 

3.5 

41.16 

0.375 

5.66 

0.75 

7.56 

3 

75 

0.125 

,   1.57 

0.5 

7.56 

0.875 

8.82 

0.1875 

2.36 

1. 

15.12 

1. 

10.08 

0.25 

3.15 

4.5 

68.04 

1.125 

11.34 

0.375 

4.72 

4 

75 

0.125 

2. 

1.25 

12.60 

0.5 

6.30 

0.25 

4. 

1.5 

15.12 

0.625 

7.87 

0.375 

6. 

2. 

20.16 

0.75 

9.45 

0.5 

7.98 

2.5. 

25.20 

0.875 

11.02 

1. 

15.96 

3. 

30.24 

1. 

12.60 

4.75 

75.81 

3! 

25       0.125 

1.36 

1.25 

15.75 

5 

0.125 

2.10 

0.1875 

2.04 

1.5 

18.90 

0.25 

4.20 

0.25 

2.73 

2. 

25.20 

0.375 

6.30 

0.375 

4.09 

2.5 

31.50 

0.5 

8.40 

0.5 

5.46 

3. 

37.80 

1. 

16.80 

0.625 

6.82 

3.75 

47.25 

5. 

84. 

0.75 

8.19 

4 

0.125 

1.68 

5 

25 

0.25 

4.41 

0.875 

9.55 

0.1875 

2.52 

1. 

17.64 

1. 

10.92 

0.25 

3.36 

5 

5 

0.25 

4.62 

1.125 

12.28 

0.375 

5.04 

1. 

18.48 

1.25 

13.65 

0.5 

6.72 

5 

75 

0.25 

4.83 

1.5 

16.38 

0.625 

8.40 

1. 

19.32 

2. 

21.84 

0.75 

10.08 

6 

0.25 

5.04 

2.5 

27.39 

.  0.875 

11.76 

1. 

20.16 

^, 

3. 

32.76 

1. 

13.44 

6. 

120.96 

3.25 

35.5 

1.25 

16.80 

6 

5 

0.25 

5.46 

3; 

5         0.125 

1.47 

1.5 

20.18 

1. 

21.84 

0.1875 

2.20 

2. 

26.88 

6.5 

142. 

0.25 

2.94 

2.5 

33.65 

7 

7. 

164.64 
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Weigkt  of  onefooi  in  length  of 

Round  Bar  Iron. 

Diam. 

Weight.     Diam.   , 

Weight. 

Diam. 

Weight. 

,   Diam. 

Weight. 

In. 

Lbs. 

In.      j 

Lbs. 

In. 

Lbs. 

I      ^'^• 

Lbs. 

0.15 

0.059 

1.625  1 

6.91 

3.25 

27.65 

i     4.75 

59.06 

0.2 

0.105 

1.75 

8.01 

3.375 

29.82 

4.875 

62.21 

0.25 

0.163       1.875  , 

9.2 

3.5 

32.07 

1     5. 

65.45 

0.375 

0.368  1     2.        1 

10.47 

3.625 

34.4 

;     5.125 

68.76 

0.5 

0.654  1     2.125 

11.82 

3.75 

36.81 

i     5.25 

72.16 

1    0.625 

1.02    '     2.25 

13.25 

3.875 

39.31 

1     5.375 

75.63 

1    0.75 

1.47         2.375  i 

14.76 

4. 

41.89 

5.5 

79.19 

0.875 

2.        ,     2.5 

16.36 

4.125 

44.54 

5.625 

82.83 

1. 

2.61    '     2.625  1 

18.03 

4.25 

47.28 

5.75 

86.56 

1.125 

3.31         2.75    1 

19.79 

4.375 

50.11 

5.875 

90.36 

1.25 

4.09         2.875  1 

21.63 

4.5 

53.01 

1     6. 

94.25 

1.375 

4.94         3.        1 

23.56 

4.625 

56. 

6.185 

100. 

1.5 

5.89    1     3.125 

25..56 

1 

Weight  of  one  square  foot  of  rolled  Iron  Plate, 


Thick- 
ness. 

Weight. 

Thick- 
ness. 

Weight. 

Thick- 
ness. 

Weight. 

Thick- 
ness. 

Weight 

In. 

0.01 
0.02 
0.03 
0.04 
0.05 

Lbs. 

0.406 
0.811 
1.217 
1.623 
2.029 

In. 

!    0.06 
0.07 
0.08 
0.09 
0.10 

Lbs. 

2.434 
2.840 
3.246 
3.651 
4.057 

In. 

0.1 
0.2 
0.3 
0.4 
0.5 

Lbs. 

4.057 

8.114 

12.172 

16.232 

20.286 

In. 

0.6 
0.7 
0.8 
0.9 
1. 

Lbs. 

24.344 
28.401 
32.458 
36.516 
40.573 

Multipliers  for  finding  the  Weights  of  other  Metals,  from  the  three  preceding  Ttdtles, 


Metals. 

Multipliers. 

Metals. 

Multipliers. 

Platinum  laminated 

2.846 

2.503 

2.486 

2.47 

1.457 

1.350 

1.344 

1.136 

1.132 

CJopner.  cast.  .,.•• 

1.128 

1.096 

1.080 

1.003 

1. 

0.925 

0.960 

0.937 

Platinum,  purified. 

Pure  gold,  hammered 

Pure  ^old.  cast..  ...■ 

Brass,  wire ..*•••• 

Brass   cast  ....«..•>.■• 

Steel 

Lead: 

Iron,  wrousrht. ......... 

Pure  silver,  hammered .... 

Iron,  cast-  ....••*..■... 

Pure  silver,  cast.  ...••••*! 

Pewter 

CJonner  wire  ............ 

Tin,  cast. .••• 

Copper,  hammered 

WEIGHT   OF   VARIOUS   METALS. 

W^ght  of  one  square  foot  of  various  Metals. 
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WEIQUT, 

THICKNESS. 

Wroughtlron 

Cast  Iron. 

Copper. 

Brass. 

Lead. 

In. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

0.0635 

2.535 

2.345 

2.860 

2.738 

3.693 

0.125 

5.070 

4.690 

5.720 

5.476 

7.386 

0.1875 

7'.605 

7.035 

8.580 

8.214 

11.079 

0.25 

10.140 

9.380 

11.440 

10.952 

14.772 

0.3125 

12.675 

11.725 

14.300 

13.690 

18.465 

0.375 

15.216 

14.670 

17.160 

16.428 

22.158 

0.4375 

17.851 

16.415 

20.020 

19.166 

25.851 

0.5 

20.280 

18.760 

22.880 

21.904 

29.544 

0.5625 

22.815 

21.105 

25.740 

24.642 

33.237 

0.625 

25.350 

23.450 

28.600 

27.380 

36.930 

0.6875 

27.885 

25.795 

31.640 

30.118 

40.623 

0.75 

30.410 

28.140 

34.320 

32.856 

44.316 

0.8125 

32.945 

30.485 

37.180 

35.594 

48.009 

0.875 

35.480 

32.880 

40.040 

38.332 

51.702 

0.9375 

38.015 

35.225 

42.900 

41.170 

55.405 

1. 

40.550 

37.570 

45.760 

43.908' 

59.098 

Table  of  equivalent  Vulgar  and  Decimal  Fractions. 


ff-  -■      = 

Vulgar. 

Decimal. 

Vulgar. 

Decimal. 

A 

0.0625 

A 

0.6625 

i 

0.126 

f 

0.626 

A 

0.1875 

H 

0.6876 

i 

0.25 

i 

0.75 

^^ 

0.3125 

« 

0.8125 

i 

0.375 

* 

0.875 

^ 

0.4375 

H 

0.9375  , 

i 

0.5 

H 

■ 

CHAP.  XIV,- 

—MATERIALS. 

n 

Weight  of  1  foot  in  length  of  Cmi  Iron  Pipes  of  differmi 

t/nckneu.        1 

DIAM.  OF 
BORE, 

i Inch. 

1  Inch. 

1  Inch, 

ilnch. 

I  Inoh, 

ilnch. 

llach. 

- 

In. 

Lbs. 

Lbs.     (    Lbs. 

Lbs, 

Lbs, 

Lbfl, 

Lbs. 

1 

3.06 

5,06        7.36 

9.97 

12.89 

16.11 

19.63 

H 

3.68 

5.98  '      8.59 

11.51 

14.73 

1S.2S 

22.09 

U 

4.29 

6,9 

9.82 

13.04 

1     16.56 

30.4 

34.51 

If 

4.91 

7,83 

11,05 

14.57 

18.41 

22.55 

27- 

2 

5.53 

8.75 

13.27 

16.11 

20.25 

24.7 

29.15 

2j 

6.14 

9,66 

13.5 

17,64 

22.09 

26,84 

31.85 

2i 

6.74 

10.58       14.73 

19.17 

23.92 

28.93 

34.36 

^ 

'i* 

7.36 

11.5    1     15.95 

20,7 

25.71 

31.14 

36.61 

3 

7.98 

12.43  I     17.18 

22.19 

27,62 

33.29 

39.98 

31 

8.59 

13.34       18.35 

2:^.78 

29,45 

35.44 

41.72 

H 

9.3 

14.21  '     19.64 

25.31 

31.3 

37.58 

44.18 

3? 

9.76 

15.19       30.86 

26.85 

33.13 

39,73 

46.63 

4 

10.44 

16.11  1     22.1 

28.38 

34,98 

41.88 

49.1 

4, 

11.1 

17.08       23.37 

29.97 

36.87 

44.08 

51.6 

4 

11.66 

17,94  ,     24.54 

31,44 

38.65 

46,17 

54. 

H 

12.27 

18. 87  1     25.77 

32,98 

40.5 

48.32 

56.45 

5 

J2.80 

19.78       26,99 

34.51 

42,33 

50.46 

59. 

5i 

13.5 

20.71       28.23 

'     ,S6.05 

44.18 

52.62 

61.36 

5 

14.U 

21.63  i     29.45 

37.58 

46.02 

54.76 

63,81 

5 

14.73 

22.55  ,     30.68 

39.12 

47.86 

56.91 

66,27 

6 

15.31 

23.47       31,91 

40.65 

49.7 

59.06 

68.73 

'      S* 

15.95 

24.39  ,     33.13 

43.18 

51,54 

61.21 

72.    ; 

6i 

16.57 

25.31  1     34.36 

43.73 

53,39 

63.36 

73.41 

6J 

17. IB 

26.33  1     35.59 

45,26 

55.23 

65.28 

76.1 

7 

17,79 

27.15       36.82 

46,79 

56.84 

67.65 

78.53 

!^ 

18.41 

28.08       38.05 

48.1 

58,91 

69.79 

81. 

2^ 

19.03 

29.       1     39.05 

49.86 

60,74 

71.95 

83.45 

I* 

19.64 

29.69       40,5 

51.38 

62.59  i 

74.09  1 

86. 

8 

20.02 

30.83  ;     41.71 

52,92 

64.43 

76,23 

88.35 

^* 

20,86 

31.74       42.95 

54.45 

66.26 

78.38 

90.81 

?^ 

21.69 

32.9     '     44.4 

56.21 

68.33 

80.76 

93.49 

8^ 

22.09 

33.59        45,4 

57.52 

69.95  , 

83,68 

95.n 

9 

22.71 

34.52  .     46.64  ; 

59,07 

71.8 

84.84 

98  J8 

S* 

23.31 

35.43  ;     47.86 

'  60.59 

73.63 

86.97  , 

100.63 

9? 

33.93 

36.-36       49.09  , 

62.13 

75.47 

89.13 

103.1 

92 

24.55 

37.28       50.32 

63.66 

77.32 

91,28 

105.54 

10       1 

25.16 

38.2    :     51,54 

65.2    ; 

79.16 

93.42 

108, 

101 

25.77 

39.11       52.77 

66,73 

89.99  , 

95.57 

110.44 

101 

26.38 

40.04       54, 

68.26 

82,64 

97.71 

113. 

10,3 

27. 

40.96       55.22 

69.8 

84.67 

99.86  , 

115.35 

IJ 

27.69 

41,88  -    56.46 

71.33 

86.52 

103.01  ' 

117.81 

Hi 

28.22 

42.8     ,    57.67 

72,86 

38.35 

104.15 

120.i6 

111 

28.84 

43.71  !    58,9 

74.39 

90.19  , 

106.3 

122.71 

Ji* 

29.45 

44,64       60.13 

75.93 

92.04 

108.45 

125.18 

13 

30,06 

45.55  j     61.35 

77.46 

93.6 

110.6 

127.6 

L  .     J 

WEIGHT   OF   MATERIALS. 
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Specific  Gravities, 


Antimony,  cast 

Brass,  east 

Bronze,  gun  metal.. . 
Copper,  cast 

Do.      wire 

Gk)ld,  cast.... 

Do.  hammered 

Iron,  bar 

Do.  cast 

Lead,  cast 

Mercury,  at  32° 

Do.         ateoo 

Platinum,  rolled 

Do.         liammered . 
Silver,  cast 

Do.    hammered . . . . 
Steel,  soft 

Do.  hardened    and 

tempered 

Tin,  cast : . . . 

Zinc,  cast 

Amber 

Beeswax 

Bricks 

Borax 

Camphor 

Chalk 

Charcoal 

Do.        triturated... 

Clay 

Cofu,  bituminous,Eng. 

Diamond 

Earth,  common 

Gunpowder,  loose  . . . 

Do.  shaken.. 

Do.  solid..  < 

Gypsum 

Ice 

Ivory 

Limestone  .^i 

Lime,  quick 

Marble,  Parian 

Marble,  common . . . . 


Specific  ^J^Sn 


6,712  0 

8,396  0 

8,700  " 
8,788 
8,878 
19,258 
19,361 

7,788  0 

7,207  0 

11,352  0 

13,598  0 

13,580  0 

22,069  0 

20,337  0 

10,474  0 

10,511  0 

7,833  0 
I 

7,818  0 

7,291  0 

6,861  0 

1,078,0 

965  0 

1,900  0 

1,714  0 

989  0 

2,784  '  0 

441  0 
1,380,0 

1,930  0 
1,270,0 

3,521  0 

1,500  0 

900  0 

1,000  ,0 

1,550  0 

1,800  0 

2,168  0 

930  0 

1,822  0 

3,180  0 

804  0 

2,838  0 

2,686  0 


.0390 1 
,0349 
,0690 
0620 
,0358 
,1007 
,016a| 
.0499 ' 
,0700  1 
0460 
1274 
,0543, 
0326 
,0362 
,0561 
0652 
,0784 
0336 
0659 
1150 
0291 
1027 
0972 


Lbs. 

.2428    Salt,  common 
30371  Saltpetre 
.3147    Sand. 
.3179;  Slate 
.3211    Stone,  common 
,6966    Sulphur,  native 
,7003    Tallow 
.2817    Wood,  (dry,)  Apple 
,2607  Ash 

,4106  Beech 

4918  Box 

,4912'  Cedar, 

7982 1  Cherry 

73561  Cork 

.3788  Cypress, 

.3806  Elm 

,2833  Fir. 

Lignum  vilae 

2828  Mahogany 

2637 1  Maple 

24821  Oak,  English 

Do.  do.  heart, 

60  years  old 

Pine,  yellow 

Do.     white 

Poplar 

Walnut 

'Ash 

teeech 

Cherry 

Cypress 

Hickory,  red 

Mahogany,  (St. 

Domingo. 
Oak,  white,  (Up- 
land) 
Oak,  white, 

(James  river) . 
Pine,  yellow, 
Do.  white. 
Poplar,  (Tulip 
tree) 


Water. 


Specific 
gravity. 


2,130 

2,090 

1,800 

2,672 

2,520 

2,033 

945 

793 

845 

852 

912 

596 

715 

240 

644 

671 

700 

1,333 

854 

750 

932 

1,170 
660 
554 
383 
671 
72^ 
624 
606 
441 
838 

720 

687 

759 
541 
473 

587 

1,000 


Weight 

of  1  cubic 

inch. 

Lbs. 

0.0774 
0.0756 
0.0652 
0.0959 
0.0911 
0.0735 
0.0342 
0.0287 
0.0306 
0.0308 
0.0330 
0.0216 
0.0259 
0.0087 
0.0233 
0.0243 
0.0253 
0.0482 
0.0309 
0.0271 
0.0337 

0.0423 
0.0239 
0.0200 
0.0139 
0.0243 
0.0261 
0.0226 
0.0219 
0.0160 
0.0303 

0.0260 

0.0248  ' 

0.0275 
0.0196 
0.0171 

0.0212 

0.0362 
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CHAP.  XIV. — MATERIALS. 

Specific  Qravilies — Continued. 


Acid,  nitric 

Do.    sulphuric 

Alcohol,  absolute 

Ether,  sulphuric 

Oil,  linseed 

Do.  olive 

Do.  essential,  of  turpentine. 

Do.  whale 

Turpentine,  liquid 

Water,  distilled 

Do.        sea 

Wine 


Specific 
gravity. 

1,217 

1,841 

792 

715 

940 

915 

870  1 

923  i 

991 

1,000  ' 

1,026  1 

992  I 

'i 


ELASTIC  FLUIDS. 


Air,  atmospheric 

Ammoniacal  gas 

Azote 

Carbonic  acid 

Carburetted  hydrogen. . . . 

Chlorine 

Chloro  carbonic 

Hydrogen 

Oxygen 

Phosphuretted  hydrogen  . 

Sulphuretted  hydrogen . . . 

Sulphurous  acid 

Vapor  of  alcohol 

Do.  spirits  of  turpentine 
Do.  sulphuric  ether. . . . 
Do.      water 


Specific 
gravity. 


1,000 
597 
976 

1,524 
555 

2,470 


70 
1,104 

870 
1,777 
2,120 
1,6J3 
5,013 
2,586 

623 


The  weight  of  dry  atmospheric  air  at  the  temperature  of  32P,  the  barometer 
being  at  30  in.,  is  y4ir  of  that  of  distilled  water. 

The  weight  of  a  cubic  foot  of  distilled  water  at  the  maximum  density  being 
nearly  1,000  ounces  avoirdupois,  the  specific  gravity  of  a  solid  or  liquid  body 
expresses  the  weight  of  a  cubic  foot,  in  ounces ;  therefore  the  weight  of  such  a 
body  in  ounces  will  be  found  by  multiplying  its  contents  in  cubic  feet  by  its 
specific  gravity. 

According  to  Mr.  Hassler's  comparisons,  the  weight  of  a  cubic  foot  of  water 
at  its  maximum  density,  the  barometer  being  at  30  in.,  is  998.068  oz. 

According  to  the  British  imperial  standards,  the  weight  of  a  cubic  foot  of  water, 
at  620,  the  barometer  being  at  30  in.,  is  997.136  oz;  this  would  give  for  the 
cubic  foot  of  water,  at  the  maximum  density,  998.224  oz. 

By  the  investigations  of  Prof.  R.  S.  McCuUoch,  the  maximum  density  of  wa- 
ter is  at  the  temperature  of  39^.6  Fahr ;  this  agrees  very  nearly  with  Mr.  Hasslcr^ 
determination  of  the  maximum  density,  39^.83. 

For  a  table  of  the  density  of  water  at  different  temperatures,  see  Chap.  XV. 


CHAPTER    FIFTEENTH, 


MISCELLANEOUS   INFORMATION. 


WEIGHTS  AND  MEASURES. 


Measures  of  Length, 


Inches. 


12 

36 

198 

7920 

63360 


Feet. 


1 
3 

16i 
660 
5280 


Y-"!-    ""pot^.P-'-g^ 


1 

220 
1760 


Mile. 


1 

40 

320 


1 


The  inch  was  formerly  divided  into  three  parts,  called  harUy  cwnsy  and  also 

into  12  parts  called  lineSt  neither  of  which  denominations  is  now  in  common 

use.     Scales  and  measuring  rules  are  generally  divided  into  inches^  quarters, 

etgfclAsand  nxtuv^;  or  into  inches  and  dtdmid  porta;  the  latter  of  these  divisions 

is  used  in  the  Ordnance  Department. 

For  swrveyvng  land:  7. -92  Inches  =  1  link  )  Gunter's 

100  Links  =  4  poles,  or  22  yards,  or  66  feet.    J    chain. 

For  map  nutlang:  Chains  are  often  made  of  50  links,  each  1  foot  in  length. 
For  measuring  ropes  and  soundings:  1  Fathom  =  6  feet. 

1  Cable's  length  -.  120  fathoms. 

For  measuring  cloth:  1  Nail  =  2^  inches  =  l-16th  of  a  yard. 
1  Ctuarter  =  4  nails. 
1  Yard  =  4  quarters. 
1  Ell  English  «=  5  quarters. 

For  measuring  horses:  1  Hand  =  4  inches. 

Geographical  measure:  1  Degree  of  a  great  circle  of  the  earth  •«*  69.77  miles. 
1  Geographical  or  nautical  mile  —  l-60th  of  a  degree 

of  the  earth  =  2025  yards. 
1  Nautical  league  =  8  miles. 

•S  standard  measure  has  been  adopted  for  the  United  States,  copies  of  which 

are  distribi|ted  to  various  parts  of  the  country,  for  the  purpose  of  establishing  a 

uniform  system.    This  standard  is  measured  on  a  brass  bar  and  copied  from 

the  British  standard  yard.    For  the  proportion  which  it  bears  to  the  French 

metrcy  see  below. 
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CHAP.    XV. — MISCELLANEOUS   INFORMATION. 


=   0.0074    Eng.  inches. 
=   0.08884 
=    1.06577 
=  12.7892 


Foreign  Measures  of  Length. 

Great  Britain.  The  Imperial  standard  yard  of  Great  Britain,  adopted  in 
1825,  is  referred  to  a  natural  standard,  which  is  the  distance  between  the  axii 
of  suspension  and  the  centre  of  oscillation  of  a  pendulum  which  shall  yibnte 
seconds  in  vacuo,  in  London,  at  the  level  of  the  sea  *,  that  distance  measured  on 
a  brass  rod,  at  the  temperature  of  620  Fahr.,  is  declared  to  be  39.1393  imperial 
inchti, 
France. — Old  system :  , 
1  Point 

1  Line    =  12  points 
1  Inch    =  12  lines 
1  Foot   =  12  inches 
1  Ell      =  43  in.  10  lines  =  46.716  "  =  1.298  yd. 

lToise=6feet  =76.735  "  =2.132" 

1  Perch  (Paris)  =  18  feet. 
1  Perch  (royal)  =  22  " 
1  League,  (common,)  25  to  a  degree  =  2280  toises  =  4861  yds., 

=  2.76  miles. 
1  League,  (oost,)  =  2000  toises  =  4264  yds.  =2.42  miles. 
1  Fathom  (Brasse)  =  5  feet  French  =  63.946  inches,  or  S^feel 

Eng.  nearly. 
1  Cable  length  =  100  toises  =  120  fathoms  Fr.,  =  106}  fatbomi 

English. 
1  Pace  (pas)  =  |  metre  =  26.5  in.  nearly. 

Table  for  reducing  old  French  Measures  to  English. 


French 

EngUsh 
inches. 

Fr.  feet 

English  feet 

1  French 

English 
inclies. 

French 

Englisb 
inches. 

feeu 

or  Inch. 

or  inches. 

lines. 

points. 

1 

12.7892 

1 

1.0658 

1       1 

0.0888 

1 

0.0074 

2 

25.5784 

2 

2.1315 

2 

0.1776 

2 

0.0148 

3 

38.3676 

3 

3.1973 

1      3 

0.2664 

3 

0.0222 

4 

51.1568 

4 

4.2631 

1      4 

0.3553 

4 

0.0296 

5 

63.9460 

5 

5.3288 

5 

0.4441 

5 

0.0370 

6 

76.7352 

6 

6.3946 

6 

0.5329    1 

6 

0.0444 

7 

89.5244 

7 

7.4604 

7 

0.6217  ; 

7 

0.0518 

8 

102.3136 

8 

8.5261 

8 

0.7105    1 

8 

0.0592 

9 

115.1028 

9 

9.5919 

9 

0.7993    ! 

9 

0.0666 

10 

127.8920 

10 

10.6577 

10 

0.8881 

10 

0.0740 

11 

140.6812 

11 

11.7234 

11 

0.9770 

11 

0.0814 

FOREIGN   MEASURES   OF   LENGTH. 
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New  French  System.  The  basis  of  the  new  French  system  of  measures  is 
the  measure  of  a  meridian  of  the  earth,  a  quadrant  of  which  is  10,000,000 
nutrts^  measured  at  the  temperature  of  32^  Fahr.  The  multiples  and  divisions 
of  it  are  decimal,  viz:  1  metre  =  10  decimetres  =  100  centimetres  =  1000  mil- 
limetres =  39.3707971  English  inches,  or  3.2809  feet. 

Road  measure,  Myriametre  =  10,000  metres.  Kilometre  =  1,000  metres. 
Decametre  =  10  metres.    Metre  =  0.51317  toise. 

TABLE  FOR  REDaCING  METRES  TO  INCHES. 
According  to  Capt.  Katbr's  comparison,  1  meti-e =39.37079  English  inches. 


Metres. 

Inches.   | 

Metres. 

Inches. 

Metres. 

Inches.   > 

Metres . 

Inches. 

0.001 

0.039371 

0.026 

1.023641 

0.051 

2.007910, 

0.076 

2.992180 

2 

0.078742 

27 

1.063011 

52 

2.047281 

77 

3.031551 

3 

0.118112 

28 

1.102382 

53 

2.086652 

78 

3.070922 

4 

0.157483 

29 

1.141753 

54 

2.126023! 

79 

3.110292 

5 

0.196854 

0.030 

1.181124 

55 

2.165393 

0.080 

3.149663 

6 

0.236225 

31 

1.220494 

56 

2.204764 

81 

3.189034 

7 

0.27.5596 

32 

1.259865 

57 

2.244135 

82 

3.228405 

8 

0.314966 

33 

1.299236 

'58 

2.283506 

83 

3.267776 

9 

0.354337 

34 

1.338607 

59 

2.322877 

84 

3.307146 

0.010 

0.393708 

35 

1.377978 

0.060 

2.362247 

85 

3.346517 

11 

0.433078 

36 

1.417348 

61 

2.401618 

86 

3.385888 

12 

0.472449 

37 

1.456719 

62 

2.440989 

87 

3.425259 

13 

0.511820 

38 

1.496090 

63 

2.480358, 

-      88 

3.464630 

14 

0.551191 

.39 

1 .535461 

64 

2.519731 

89 

3.504000 

15 

0.590562! 

0.040 

1.574832 

65 

2.559101 

0.090 

3.543371 

16 

0.629933 

41 

1.614202 

66 

2.598472 

91 

3.582742 

17 

0.669303 

42 

1.653573 

67 

2.637843 

92 

3.622113 

18 

0.708674 

43 

1.692944 

68 

2.677214 

93 

3.661483 

19 

0.748045 

44 

1.732315 

69 

2.716585 

94 

3.700854 

0.020 

0.787416 

45 

1.771686 

0.070 

2.755955 

95 

3.740225 

21 

0.826787 

46 

1.811056 

71 

2.795326 

96 

3.779596 

22 

0.866157 

47 

1.850427 

72 

2.834697 

97 

3.818967 

23 

0.905528 

48 

1.889798 

73 

2.874068 

98 

3.858337 

24 

0.944899 

49 

1.929169 

74 

2.913438 

99 

3.897708 

25     0.984270 

0.050 

1.968540 

75 

2.952809 

0.100 

3.93707d 

English, 
Austria.— 1  Foot  =  12.445  English  inches  «=  1.0371  feet. 

1  Mile  =  4,000  toises  =  5  miles  nearly. 

Prussia  .—1  Rhineland  foot  =  12 .3557  English  inches    =  1 .0296  fiset. 

1  Mile  =  8,552  yards,  English        =  5  miles  neariy. 

Russia.—  1  Foot  =  21 .1874  English  inches  =  1 .7656  feet. 

For  the  artillery,  the  English  foot  and  inch  are  used. 

1  Verst  =  2,000  Russian  feet  ».  1,177  yaitls. 
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Spain.—    1  Foot  =  11 .  1284  English  inches. 

1  Vara  —  3  feet  =  0.9274  English  yard. 

1  League  Royal        =  25,000  Spanish  feet  »  4i  miles,  nearly. 

1  Common  league    =  19,800       do.         »  3^         '< 

1  Judicial  league       =15,000        do.  =2|         " 

Mexico. — 1  Coipmon  league  =  15,000       do.         =2|         '' 
Sweden.— 1  Foot  =  11.6865  English  inches. 

Measures  of  Surface. 

Sqvutre  measure.    144  Square  inches  =  1  square  foot. 

9  Square  feet  =  1  square  yard. 
Land  meamre.    30|  Square  yards  =  1  square  perch  or  pole.    . 
40  Perches  =  1  rood. 

160  Perches  =  4  roods  «  1  acre  =  10  square  chains.  (GKuh 
ter^s)  =  4,840  square  yards  =  70  yards  square  nearly. 
640  Acres  =  1  square  mile. 

French  Superficial  Measures. 
Old  system.     1  Square  inch  =  1.13587  English  square  inch. 

1  Arpent  (Paris)  =  100  square  perches  (Paris)  or  900  square 

toises  =  4,088  square  yards,  or  5-6ths  of  an  acre,  nearly. 
1  Arpent  (woodland)  =  100  square  perches  (royal)  ?=  6,108 
square  yards,  or  1  acre,  1  rood,  1  perch. 
«V(w,  or  Dedmal  system.    1  Are  =  100  square  metres  =  119.-603  square  yds. 
1  Decare  =  10  ares.     1  Hecatare  =  100  ares.  - 


I 


Measures  of  Solidity, 

Cvbic  or  Solid  measxire.    1  Cubic  foot  =  1,728  cubic  inches.  . 

1  Cubic  yard  =  46>656  *'        "    =  27  cubic  feet.  | 

Measuring  stone.    In  different  parts  of  the  United  States  the  perch  of  stone  de- 
notes a  different  quantity,  but  it  is  usually  24^  cubic  feet. 
Measuring  wood.     1  Cord  is  a  prism  4  ft.  square  and  8  ft.  long  =  128  cubic  ft 

French  Solid  Measures. 

1  Cubic  inch  =  1 .2106  cubic  inch,  English. 

1  Cubic  foot  =  2091 .85  cubic  inches,  English. 

1  Cubic  decimetre  =  61.0271     "  " 

1  Stere  =  1  cubic  metre  =  6K)27.1  cubic  in.  =  35.3166  cubic  feet  =1.308 

cubic  vard. 
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Measures  of  Capacity. 
Liquid  Measure. 


Gills. 


4 

8 
32 


Pints. 


Cluarts. 


Gallons. 


1 


Tht  standard  gallon  of  the  United  States  is  the  old  wine  gallon,  which  mea- 
sures 231  cubic  inches,  and  contains,  (aJs  determined  by  Mr.  Hassler,)  58373 
Troy  grains,  or  8.3388822  avoirdupois  pounds,  of  distilled  water  at  the  maxi- 
mum density  (39°. 83  Fahr.)  ;  the  barometer  being  at  30  inches. 

A  cubic  foot  contains  7 .48  gallons. 

A  box  6 X  6 X  6'^  inches  contains  1  gallon. 

A  box  4X4X3.61  inches  contains  1  quart. 


Dry  Measure. 


Pints. 

Cluarts. 

Gallons. 

Pecks. 

Bushels. 

2 

1 

8 

4 

1 

16 

8 

2 

1 

64 

32 

8 

4 

1 

The  ttandard  bushel  of  the  United  States  is  the  Winchester  bushel,  which  mea- 
sures 2150.4  cubic  inches,  and  contains  543391 .89  Troy  grains,  or  77 .627413  lbs. 
avoirdupois,  of  distilled  water,  under  the  circumstances  above  stated. 

A  cubic  yard  contains  21 .69  bushels. 

A  cylinder  14  in.  diam.  X  14  in.  deep  )  .      ,  .     ,   , 

/^_      u        1/.  ^y  1*.  o  Cy    o  •    u       ? coutams  1  bushcl. 
Or  a  box    16  X  16.8  X    8  mches    ) 

A  box         12  X  n.2  X   8  inches      contains  |  bushel. 

A  box  8X    3*^  X   8  inches     contains  1  peck. 

N.  B. — It  will  be  observed  that  the  pint,  quart,  and  gallon  of  dry  measure 
«re  not  the  same  as  for  liquid  measure. 
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Foreign  Measures  of  Capacity. 
Great  Britaiv. — ^The  British  imperial  gallon  measures  277.274  cubic  inches, 
containing  ten  pounds  avoirdupois  of  distilled  water,  weighed  in  air,  at  the  tem- 
perature of  62P,  the  barometer  being  at  30  in.  The  same  pleasure  is  used  for 
liquids  as  for  dry  goods  which  are  not  measured  by  heaped  measure ;  for  the 
latter,  the  bushel  is  to  be  heaped  in  the  form  of  a  cone  not  less  than  6  inches 
high,  the  base  being  19^  inches.  The  old  distinctions  of  wine  measure,  ale  and 
beer  measure,  and  dry  measure  are  discontinued. 

For  grain.    8  bushels  =  1  quarter  =  10.269  cubic  feet. 
5  quarters  =  1  load      =  51 .347  cubic  feet. 
For  coal  or  hec^d  meastbv.    1  sack  =   3  bushels  =  4.89  cubic  feet  nearly- 

1  chaldron  =  12  sacks  =  36  bushels  =  58.68  cubic  feet. 
For  limber.    1  load  =    40  cubic  feet. 
Former  wine  gallon  =  231  cubic  inches. 
Former  ak  gallon   =  282  cubic  inches. 
Imperial  gallon       =  277.274  cubic  inches,  (as  above.) 
France.     1  Litre  =  1  cubic  decimetre  =  61 .0271  cubic  inches  =  1.057  U.S. 
quart  =  1.761  imperial- pint  of  Great  Britain. 
1  Boisseau    =  13  litres  =  793.364  cub.  in.  =  3.4344 U.  S. gals. 
1  Pinte  =  0.931  litre  =  56.816  cub.  in.  =  0.98383  U.  S.  quart. 
Spain.    1  Wine  arroba  =  4 .2455  U.  S.  gallons. 

1  Fanega,  (corn  measure)  =  1.593  U.  S.  bushel. 

Measures  of  Weight 
Avoirdupois  Weight. 


Drams. 

Qunces. 

Pounds. 

Ctuarters. 

Cwt. 

Ton. 

16 

1 

256 

16 

1 

7168 

448 

28 

1 

28672 

1792 

112 

4 

1 

573440 

35840 

$»40 

80 

20 

.      1 

The  standard  avoirdupois  pound  of  the  United  States,  as  determined  by  Mr- 
Hassler,  is  the  weight  of  27.7015  cubic  inches  of  distilled  water  weighed  in  air, 
«t  the  temperature  of  the  maximum  density,  (39^.83 ;)  the  barometer  being  at 
30  inches. 
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Troy  Weight. 


Grains. 

Dwt. 

Ounce. 

Pound. 

24 

480 
5760 

1 

20 

240 

1 
12 

1 

The  pound,  ounce,  and  grain  are  the  same  in  Apothecaries'  and  Troy  weight; 
in  the  former,  the  ouace  is  divided  into  8  drachms,  the  drachm  into  3  actwpXea, 
BMd  jthe  serople  into  20  grains. 

7000  Troy  grains  =  1  lb.  Avoirdupois. 
175  Troy  pounds  =144  lbs.  Avoirdupois. 
175  Troy  ounces  =  192  oz.  Avoirdupois. 
437  i  Troy  grains   =     1  oz.  Avoirdupois. 

Foreign  Weights. 
Grj(at  BniTAiN.    The  imperial  avoirdupois  pound  is  the  weight  of  27.7274 
cubic  inches  of  distilled  water  \y^eighed  in  air,  with  brass  weights,  at  the  tempe- 
rature of  69P  Ffthr. ;  barometer,  30  inches.    Therefore, 

1  cubic  inch  of  distilled  water  at  62P  weighs  252.458  grains. 
0.003961  cubic  inch  weighs  1  grain. 
22.815889  cubic  inches  weigh  J  troy  pound. 
Hotteman^twtfgfU :   1  stone  »  14  pounds. 

France.     Olds^tem.      1  Livre  =  16  onces    =    1.07801b.  avoirdupois. 

10nce=    8gros       =    1.078lPoz.        do. 

1  Gros  =  72  grains    =  58.9548  grains  troy. 

1  Grain =  0.8188         do. 

MwsifsUm.  The  basis  of  the  system  of  weights  is  the  weight,  in  vacuo,  of  a  litre, 

or  a  cubic  decimetre,  of  distilled  water,  at  the  temperature  of  39^.2  Pahr;  .^^JL^Jth 

part  of  this  weight  is  eigrammey  the  multiples  of  which  are  :  1  Decagranune  = 

10  grammes :  1  Hectogramme  =  100  grammes  :  1  Kilogramme  =  1000  gram's. 

The  divisions  are  :  1  Decigramme  =  ^th  gramme  :  1  Centigramme  =  ^i^th 

gramme :  1  Milligramra.e  =  ^^^i^^^th  gramme. 

1  duintal  =  100  kilogrammes. 

1  Millier  =  1000  kilogrammes  =  1  ton  sea  weight,  (French.) 

1  Kilogramme  =  2.2u4737  pounds  avoirdupois. 

1  Gramme  «  15.433159  grains  troy  =  0.03528  oz.  avoirdupois. 

1  Pound  avoirdupois  =  0.4535685 kilogramme. 

1  Pound  troy  =  0.3732223  kilogramme. 

Spain.        1  Pound  =  1.0152  pound  avoirdupois. 
Sweden.    1  Pound  =  0.9376    " 
Austria.    1  Pound  =  1.2351    " 
Peu88u!     1  Pound  =  1.0333    **  " 

27 
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Measures  of  Value. 

All  caJculaUons  of  value  iu  the  military  service  of  the  United  States  area- 
preueil  iti  Dollars  and  Cmts,  although  the  denorainations  of  skiUings  and  pom 
are'still  inicommon  use  as  a  nominal  ciirrency  in  many  of  the  Stales, 

The  standard  of  gold  and  silver  la  900  parts  of  pure  metal  and  100  of  alloy,  ia 
1000  par t5*of  coin.  The  alloy  of  gold  coin  is  25  silver  and  75  copper;  tU 
alloy  of  silver  ia  copper. 

Weight  of  Dollar 419.5  grains  iroy.     )  nik„,-„;-i. 

Eagle 258     *         **     ^      ( Other  co^jm 

Cent 168  -  S      ^'""^"^ 

RelatiTe  Mint  Value  of  United  States  and  Foreign  Coins. 

Great  BftixAiN.  *1  Guinea  =  '21  sliiliijigs .,=  5.059  dollara. 

1  Sovereign^  or  1  pound  =  30  fihil lings. . .  =  4*845       '* 

1  Crown  z^  Sshillinga =  1.08         *« 

1  Shilling  ^  r2  pence - =  0.217       « 

1  Penny.. =  0.018       »' 

France 5  Francs ^  0.932      ** 

1  Franc  =  20  sous =  0.185       *♦ 

1  Sous =  0 .0093     '* 

Sfain I  Doubloon,  or  1  ounce. ..,......,=  15.57  ** 

Austria.........]  Ducnt .„.....,  =  3.275  " 

1  CrowRj  or  rix  dollar. =  0,97  " 

20  Kreutzers =  0.16  ** 

Protsia 1  Double  Frederkk =  8.0O  " 

1  Thaler .»..,.,,... ..  =  0.693  ■» 

RrsaiA J  Hnlf-lmperial  =  5  roubles , . .  ^  3»967  ** 

1  Rouble , =  0.75  " 

SwwJKN.  .,.*,,  .a  Ducnt , =  2,267  *• 

1  Specie  cJakr .♦.„.....=  1 ,042  ** 

TxTRmcT. ....... 20  Piastres —  0.82        ' 

DIMLNSIONS  or  DRAWING  PAPER. 

Demy. 1ft.  7^  in.  X  1  ft-    3i  inches. 

Medium 1  '*  10     **  X  1  **     6  " 

Royal..,.. 2  ''  0     "  X  1  '*     7  " 

Super  royal 2  "  3     *'  X  1  **     7  " 

Imperial, . , 2  "  5      "XI**     ^i  '* 

Elephant..., 2"  ^    "  X  1  '*  IH  ** 

Columbicr 2"  9^    "XI"  H  *' 

Atlas 2**  9     "X^"  2  *• 

Double  elephant... 3  "  4     **  X  2  "     3  " 

Antiquarian 4"  4     "  X  2 '*  7  *• 
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PHYSICAI,  DATA. 
Working  Power  of  Men  and  Horses. 
Men.  Afoot  soldier  travels  in  1  minute,  in  common  time,  90  steps  =      70  yds. 

In  quick  time    110    "     =      86   " 
In  double  quick  140    ''     =    109    '< 
He  occupies  in  the  ranks  a  front  of  20  in.,  and  a  depth  of  13  in.,  without  the 
knapsack ;  the  interval  between  the  ranks  is  13  in.    5  Men  can  stand  in  a  space 
of  1  square  yard.    Average  weight  of  men,  150  lbs.  each. 

A  man  travels,  without  a  load,  on  level  ground,  during  8|  hours  a  day,  at  the 
rate  of  3.7  miles  an  hour,  or  31|  miles  a  day.  He  can  carry  111  lbs.,  11  miles 
in  a  day.  A  porter  going  short  distances  and  returning  unloaded,  carries  135 
lbs.,  7  miles  a  day.    He  can  carry  in  a  wheelbarrow  150  lbs.,  10  miles  a  day. 

The  maximum  power  of  a  strdng  man,  exerted  for  Sj  minutes,  may  be  stated 
at  18,000  lbs.  raised  1  foot  in  a  minute. — Mr.  FUWs  experinunls,  1838. 

A  man  of  ordinary  strength  exerts  a  force  of  30  lbs.  for  10  hours  a  day,  with 
a  velocity  of  2^  feet  in  a  second  =  4500  lbs.  raised  1  foot  in  a  minute  =  one- 
fifth  the  work  of  a  horse. 

Daily  allowance  of  water  for  a  man,  1  gallon,  for  all  purposes. 
Horses,    d  horse  travels  the  distance  of  400  yards,  at  a  walk,  in  4^  minutes ; 
at  a  trot,  in  2  minutes;  at  a  gallop,  in  1  minute. 

He  occupies  in  the  ranks  a  front  of  40  in.,  a  depth  of  10  feet;  in  a  stall,  from 
3|  to  4|  feet  front;  at  picket,  3  feet  by  9.  Average  weight  of  horses,  1000  lbs. 
each. 

A  horse  carrying  a  soldier  and  his  equipments,  (say  225  lbs.,)  travels  25  miles 
in  a  day  (8  hours.) 
A  pack  horse  can  carry  250  to  300  lbs.,  20  miles  a  day. 
A  draught  horse  can  draw  1600  lbs.  23  miles  a  day ;  weight  of  carriage  in- 
cluded. 

Artillery  horses  should  not  be  made  to  draw  more  than  700  lbs.  each,  the 
weight  of  the  carriage  included. 

The  ordinary  work  of  a  horse  for  8  hours  a  day  may  be  stated  at  22,500  lbs. 
raised  1  foot  in  a  minute. 

In  a  horse  mill,  the  horse  moves  at  the  rate  of  3  feet  in  a  second.    The  diame- 
ter of  the  path  should  not  be  less  than  25  or  30  feet. 
Daily  allowance  of  water  for  a  horse,  4  gallons. 
Fmvge.    Hay,  pressed  in  bundles;  11  lbs.  to  the  cubic  foot. 

Oats:  40  lbs.  to  the  bushel,  or  32.14  lbs.  to  the  cubic  foot. 
Wheat:  60  lbs.  to  the  bushel,  or  48.21  lbs.  to  the  cubic  foot. 
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Ji  hone  power  in  steam  engines,  is  estimated  at  33,000  lbs.  raised  1  foot  in  a 
minute;  but  as  a  horse  can  exert  that  force  but  6  hours  a  day,  one  steam  bone 
power  is  equivalent  to  that  of  4  horses. 

The  number  of  horse-powers,  in  a  single  stroke  engine,  is  expressed  by 
.0000238  d^  np  I;  d  being  the  diameter  of  the  piston  in  inches,  n  the  number 
of  strokes  in  a  minute,  I  the  length  of  stroke  in  feet,  and  p  the  pressure  of  steaB 
on  a  square  inch,  (diminished  usually  by  -J-  for  friction  and  inertia.)  In  a  double 
stroke  engine  the  power  is  double  the  above. 

Electricity. 
Relative  conducting  Power  of  Metals, 


Copper 10,000 

Gold. 9,360 

Silver 7,360 

Zinc 2,850 

Platinum 1,880 


Iron 1,580 

Tin 1,550 

Lead 890 

Mercury 345 

Potassium 133 


The  conducting  power  of  rods  of  the  same  metal,  of  equal  diameter,  ia  in- 
versely as  their  lengths ;  of  rods  of  equal  lengths,  it  is  proportional  to  the  mass 
and  not  to  the  surface. 

The  conducting  power  is  increased  by  lowering  the  temperature,  and  dimin- 
ished and  finally  destroyed,  by  raising  the  temperature. 

The  metals  are  infinitely  better  conductors  than  any  other  substances.  Cba^ 
coal  which  has  been  exposed  to  a  strong  heat  is  one  of  the  best  conductors,  bat 
greatly  inferior  in  this  reject  to  iron  and  platinum. 


Heat. 

Thermometers. 


FIXED  POINTS. 

Fahrenheit. 

Reaumer. 

Centigrade. 

Pivfffifnfi^ hoint  of  water* ..•••••••. 

320 
2120 

OO 

80° 

OO 
lOOO 

Boiling        do.            do 

The  zero  of  Wedgewood's  pyrometer  corresponds  with  1077°  Fahr.,  and  1° 
Wedgewood  is  equal  to  130O  Fahr.     Hence  for  converting  from  one  scale  to 

another,  FO=  ^|i?  4-  320  =  ^X?.  +  320  =  fpo X  130°  +  i077. 

5  4 

^ote.— The  indications  of  Wedgewood'S  pyrometer  are  no  longer  relied  on 
for  high  temperatures. 
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Relative  Conducting  Power. 


<^old 10,000 

Platinum 9,810 

Silver ; 9,730 

Copper 8,933 

Iron 3,743 

Zinc 3,638 


Tin 3,039 

Lead 1,796 

Marble 236 

Porcelain 1 1§2 

Brick  clay 114 


Relative  Radiating  Power. 


Water 100 

Lampblack 100 

GHass 90 

Silver 12 

Lead,  bright 19 


Tin,  blackened 100 

Do.  bright 12 

Ice.. 85 

Iron,  polished 15 

Copper 12 


Relative  Specific  Heat,  of  equal  weights. 


Water 10,000 

Sufchur 1,880 

Glass 1,770 

Iron 1,000 

Copper 949 

Zinc 927 


Silver 557 

Tin 515 

Mercury 3£|0 

Platinum 3J4 

Gold 298 

Lead 293 


Relative  Capacity  for  Heat,  of  equal  weights. 


Water '....  100 

Glass 187 

Iron 126 

Brass 116 

Copper 114 

The  capacity  for  caloric  increa9es  with  the  temperature,  and  diminishes  as 

the  density  of  the  body  increases.    Air  reduced  rapidly  to  one-fifth  of  its  volume 

evolves  heat  enough  to  set  fire  to  tinder. 


Zinc 102 

Silver 82 

Tin 60 

Gold 50 

Lead 43 


Latent 

FhaOs, 

Ice 140O 

Sulphur 144 

Lead 162 

6ees'  wax 175 

IZinc 493 


H«at. 

Vapors* 

Steam 990° 

Vinegar 875 

Ammonia. 860 

Alcohol 442 

Ether 908 
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Expansion  by  Heat. 
Lintar  Exjmmon  of  Sotids^  from  32^  to  212°. 


ZiiiG... 0.00296 

Lead 0,00285 

Tin,  refineil 0.00247 

Silver,  fine 0.00215 

Brass,. , 0.00190 

Copper .,,..  0,00172 

Gold 0.00150 

St€€l,  tempered.. 0.00119 

Irnrf,  Boft,  hammered , 0,00124 

Do.  cast.,,, 0,00111 


Roman  cements, 0,00144 

Marble,  Sicitian 0,OOU1 

Dd,     Carrara 0.00119 

Sandstone 0.00117 

Slate .,,_  0,00104 

Granite , O.OOO90 

Glass,  flint. , , . . , O.OO083 

Bridv,  stock.. -•»..,  O.OOa'jS 

Do.     fire.,.,,. O.0U019 

Marble,  black  Galw&y. ....  0.00045 
Oak,  dry _  O.OOOOfi  | 


Steel,  not  tempered. 0.00108 

Platinum,. 0,00086 

The  expansion  in  surface  is  ex|>re.SBed  by  numbers  double  of  ihe  above,  aai 
the  expansion  in  volume  hy  iripU  nunibera. 

Expmmon  of  Fluidi  in  hulk,  from  32°  (o  212°. 

Mercury 0.01608         Sulphuric  acid 0.05883 

Water,  distilled 0,04330         Oil  (olive  and  linseed) 0.06333 

Water,  saturated  with  salt. ,  0.O5O0O         Spirits  turpentine 0.07143 

Alcohol ..,  0.11000         Ga&ea,  andair 0.37500 

The  rate  of  expansion  of  Bolids  and  liquids  increases  with  the  tcnnperatttcei 
that  of  the  gases  is  uniform  for  all  itmperatures* 

Linear  Expansion  of  Solids,  (according  to  Daniell.) 


LINEAR  MXPAJIBlOir  mOM    62^, 


To  2120.  I  To  6620.  F^  "1^1^^"^ 


Black  lead  ware... I  1.000244 

Wedge  wood  ware 1 ,000735  I 

Platinum, , 1.000735 

Wrought  iron, . . . , ]  ,000084 

Cast  iron ....   1 .000893 

Gold,.,.. I  1.001025 

Copj>er I  1 ,001430 

Silver .|  1.001626 

Brasa  (zinc  i) 1 ,001797  ' 

Bronze  (tin  i) ....    1,001541  I 

Zinc... 1.002480  I 

Lead 1.002323 

Tin....... 1,001472  I 

Pewter  (tin  |) -.    1.001696  ) 


I .000703 
1.002995 
1 .002995 
1.O044S3 
1.003943 
1.004238 
1.006347 
1.00G880 
1.007207 
1.U07053 
1.0U8527 


1.009926 
1,018378 
1.016389 

J "024376 
1.020640 
1.021841 
1,016330 
1.012621 
1.009072 
1 .003798 
1,003776 


Tenciperature 
of  melliog 
point. 


Fahrenh\ 

3280O 

3280 

2786 

2016 

1996 

J873 

1600 

1500 

746 

613*  t 

442« 

403 


*Eitperimerna  of  Franklin  Inatimte, 

3280^  waa  the  highest  heat  attained  with  an  air  furnace.  Platinum  does  not 
ituU  at  this  temperature,  but  undergoes  ft  change,  which  renders  it  unfit  for  flu^ 
ther  u»e  in  Daniell'g  pyrometer. 


iW 


-itures. 


73,35 

88.03 

117.36 

146.70 


ichen  of  mercury. 


lemp. 

Press. 

345 
,     349 
3531 

10 

cs ;  weight  tiol  more  thsn 


.sound  is  1100  feet  b  a  second. 
degreo  of  tempwatUTe  AbOT«  or 


ftAe  Wind. 


[Common  desi^aliOn&of  tli^  force  of 
me  wJEidav 


If. 005 

.mi 

MA 

.079 

.123 

.49a 

1.107 

1.963 

3.075 

4.429 

6.0S7 

7.S73 

9.963 

1S*300 

17.715 

31.490 

49*200 


Hardly  perccptiblaH 
lun  perceptible^ 

Qende^  pkusant  wind. 

PJeasant^  brisk  breeze, 

Very  brisk. 

Hrgh  wind. 

Very  hi^h. 

A  stDon  or  tempeat 

A  FiurricAne. 

A  hurricane  that  tear*  up  treei,  car- 
riea  build  ingfi  before  it,  &c. 
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Measurement  of  Heights  by  means  of  the  Barometer. 

1.  X  =  60345.51  [1  +  .00111111  (T+  T'— 64)] 

><^"^-  l><l+.0^1((~r)^^^+'^'""-^^^ 
X  is  the  required  difference  of  height,  in  feet ; 
T,  the  temperature  of  the  air,  in  degrees  of  Fahrenheit,  ) 
t,  the  temperature  of  mercury,  \  at  the  lower  station. 

Hj  the  height  of  mercury,  ) 

T',  the  temperature  of  the  air,  \ 
t*f  the  temperature  of  mercury,  >  at  the  upper  station. 
H'  the  height  of  mercury,  )  * 

L,  the  latitude  of  the  place. 

2.  Neglecting  the  corrections  for  the  latitude  of  the  place  and  for  the  difference 
between  the  temperature  of  the  air  and  that  of  the  mercury  in  the  barometers  at 
the  two  stations,  the  difference  of  height,  in  feet,  may  be  expressed  approzir 

mately  by  X=  67.0505  (T+  T'  4-  836)  X  Log-  ^r 

3.  •SIpproximate  rtUe :  For  a  mean  temperature  of  55^  the  difference  of  height 

IJ        Tit 

in  feet  is,  X  =  55,000  X  -WTu,'     ^^^  l-440th  of  this  result  for  each  degree 

which  the  mean  temperature  of  the  air  at  the  two  stations  exceeds  550,  and  de- 
duct as  much  for  each  degree  below  55°. 

The  average  quantUy  of  water  which  falls  in  lain  and  snow  at  Philadelphia  ■ 
36  inches  in  a  year. 

Lmits  of  vegetation,  in  the  Temperate  Zone.  The  vine  ceases  to  grow  at  the 
height  of  aboat  2,300  feet  above  the  level  of  the  sea ;  Indian  corn,  2,800  ;  oek, 
3,350 ;  walnut,  3,600 ;  ash,  4,800 ;  yellow  pine,  6,200 ;  fir,  6,700. 

Perpetual  Snow.  Under  the  equator,  at  15,800  feet  above  the  level  of  the  sea; 
in  latitude  45°,  at  8,400 ;  in  latitude  65°  at  5,000. 

Dulination  of  the  Magnetic  Medle.   At  London in  1580  . .  IP    5'  E. 

1657..  0      0 
1832 .  .24°  17'  W. 

1844  .  .230  15'  W. 

At  West  Point,  N.Y.,  1837..  6°  44'  30"  W. 
1849 . .  70  20*  39"  W. 

Dip  qfihe  Medle.    London 1844 69^ 

West  Point 1849 139  21* 
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Force  of  G?*aviiy, 

Motion  of  falling  bodies  :  Let  t  be  the  time  of  descent  in  seconds,  of  a 
body  falling  freely,  in  vacuo ;  h,  the  space  described  in  the  time  (;  d,  the  velocity 
acquired  at  the  end  of  that  time,  and  g  the  velocity  acquired  at  the  end  of  one 
second  of  time ;  then : 

h=:igt'l  v=gt  =  \/2fh 

The  velocity  g,  which  is  the  measure  of  the  force  of  gravity,  varies  with  the 
latitude  of  the  place,  and  with  its  altitude  above  the  level  of  the  sea. 

The  force  of  gravity  at  the  latitude  of  45°  =  32.1803  feet^  at  any  other  lati- 
tude L;  g=  32.1803  feet  — 0.0821  cos.2L.  If  g'  represents  the  force  of 
gravity  at  the  height  h  above  the  sea,  and  r  the  radius  of  the  earth,  the  force 
of  gravity  at  the  level  of  the  sea  will  be  g  =g'  (1  4-  ?— )• 

In  the  latitude  of  London,  at  the  level  of  the  sea,  g  =  32.191  feet. 
Do.  Washington,        do.         do.,     g  =  32.155  feet. 


Pendulums. 

The  times  of  vibration  of  pendulums  are  proportional  to  the  square  roots  of 
their  lengths. 

g 
Therefore,  if  /  be  the  length  of  a  pendulum  vibrating  seconds,  and  V  the 
length  of  any  other  simple  pendulum,  or  the  distance  from  the  point  of  suspen- 
sion to  the  centre  of  oscillation  of  a  compound  pendulum,  vibrating  in  the  time 
t  at  the  same  place,  then :  l^  =  lt'^. 

The  length  of  a  pendulum  vibrating  seconds  is  in  a  constant  ratio  to  the  force 
of  gravity : 

1.=  9.8696044 

Length  of  apendiUum  vibrating  seconds  at  the  level  of  the  sea,  in  various  latUiides. 

At  the  Equator. 39.0152  inches. 

Washington,  Lat.  38°  53'  23"., 39.0958        " 

New  York,    Lat.  4(P  42*  40" 39.1017        " 

London,        Lat.  51°  31' 39.1393       " 

'    Lat.450 39.1270        " 

Lat.  L 39.1270 in.— 0.09982  cob.  2  L 
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BALUSTICS. 
Motion  of  a  body  projected  vertically  npwardsy  in  vmcuo. 
Let  t,  represent  any  time  of  ascent,  in  seconds. 

g,  the  velocity  acquired  by  a  falling  body  in  1  second. 
F,  the  initial  velocity  of  projection. 
Ht  the  whole  height  of  ascent. 
T,  the  whole  time  of  ascent. 
Then: 

*=^t-U<*-  i»=F-g<. 

F«  r 

Motion  of  a  Projectile  in  vacuo. 

The  trajectory  of  a  body  projected  obliquely,  in  vacuo,  is  a  parabola,  tk 
■axis  of  which  is  vertical.  ' 

The  formulae  for  the  parabolic  trajectory  apply  also,  approximately,  to  the 
path  of  a  body  projected  in  the  air,  with  a  small  velocity ;  such  as  a  shell  fired 
with  a  light  charge  from  a  mortar,  or  the  ball  of  a  mortar  eprouvette. 
Let  V  represent  the  initial  velocity  =  \/2gH 

f ,  the  angle  of  projection,  above  the  horizontal  plane. 

a;,  y,  the  horizontal  and  vertical  co-ordinates  of  any  point  m  in  the  tra|eo> 

tory,  from  the  point  of  departure  as  the  origin. 
V,  the  velocity  of  the  projectile,  at  the  point  m. 
(,  the  time  of  flight,  to  the  same  point. 
'  6,  the  inclination  of  the  tangent  at  that  point. 
X,  the  whole  horizontal  range. 
F,  the  greatest  height  of  ascent. 
T,  the  whole  time  of  flight,  for  the  range  Z. 
1.  Equation  qf  the  tnyutory, 

'  ^  4  H  COS.*  f 

f  « Fl sin.  f  —  Jg(*.        x=  F«Qoa.f. 

g  . 
r-Hsin.«f=Ili±!l. 
-r,2Fsin.» 
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.  The  angle  of  greatest  range  is  f  =  45P. 

^        Inthatcase,X=2H=4r;  F=1H;  r=  V7^  T=  ti/—- 

^         The  ranges  are  equal  at  angles  equidistant  from  45^. 
I.  Under  a  given  angle  of  projection  the  initiail  velocities  are  as  the  square 
roots  of  the  ranges. 
When  the  initial  velocities  are  equal,  the  ranges  are  proportional  to  the 
sines  of  double  the  angles  of  elevation. 
5.  i)=\/2^(H-.y). 

The  velocities  are  equal  in  the  two  branches  of  the  traji^ctory,  at  the 

same  height. 
The  least  velocity  is  at  the  summit,  and  is  =  F  cos.  p. 

j3  On  horizontal  ground,  the  angle  of  descent  is  equal  to  the  angle  of  pro- 

jection, and  the  final  velocity  is  equal  to  the  initial  velocity. 

7.  «  =  _f 

Fcos.  9 

When  f  =  450, «  =  1 .4142  ~  • 

8.  To  find  the  initial  velocity,  or  the  ar^le  of  projection^  necessary  for  striking  a 

given  point. 
liet  a  and  6  be  the  horizontal  and  vertical  co-ordinates  of  the  point,  and 

•  its  angle  of  eleyation,  making  tang,  f  =  — ;   then : 


e 


4Bin.  (^  —  t)    cos.  ^  -^ 


«g 


2  sin.  (f  —  t)      cos.  9 


Tang,  f  =  -1  (Hzts/  (H(H--*)-  |  a«) 

Motion  of  a  Projectile  in  the  air. 

The  normal  trajectory  in  the  air  is  a  continuous  plane  curve,  which  can  be  cut 
by  a  right  line  in  not  more  than  two  points;  it  has  two  asymptotes,  one  vertical, 
the  other  inclined. 

The  actual  trajectory  of  a  ball  is  generally  a  curve  of  double  curvature.  It 
differs  from  the  normal  trajectory  in  consequence  of  the  deviations,  both  lateral 
and  vertical,  produced  by  the  eccentricity  of  the  ball,  its  position  in  the  gun, 
the  motion  of  the  air,  and  other  cireumstances,  which  cause  the  ball  to  revoive 
about  an  uncertain  and  variable  axis,  and  to  depart  frotti  the  vertical  plane  of 
projection. 


^ 
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The  equation  of  the  trajectory  is  transcendental,  and  difficult  of  computation, 
but  there  are  some  cases  which  admit  of  simplification,  giving  useful  approxi- 
mate results. 

Poisson*s  Equation  of  the  Trajectory  in  the  air, 

1 


y  =  a:tang.^- 


(e««   —  2cx— 1) 


8c*Hcos.«  p 

y  is  the  ordinate  and  x  the  abscissa  of  the  curve ;  9  the  angle  of  projection; 
H,  the  height  corresponding  to  the  initial  velocity  r=\/2gH;«=2.' 


the  number  whose  hyperbolic  logarithm  is  1;  c  = 


3na 


,  in  which  a  is  t 


IBRD' 

density  of  the  air,  and  D  that  of  the  ball,  the  density  of  water  being  1,000, 
A,  the  radius  of  the  ball ;  n,  a  co-efiicient  for  the  resistance  of  the  air,  the  Taloe 
of  which,  for  different  velocities,  is  given  by  Huttpn,  as  follows: 


VELOCITT 
IN  FEBT. 


M 


600 


800  1000 


11001200 


1300 


1400 


1600 


1600 


1700 


180019002000 


Value  off!.. 


1.501.621.771.841.911.98 


2.032.062.08 


2.07 


2.06  2.032.00 


The  above  form  of  the  equation  supposes  that  the  resistance  of  the  air  is  pro* 
portionnl  to  the  square  of  the  velocity,  and  that  the  ball  does  not  depart  very 
far  from  a  horizontal  line  drawn  through  the  muzzle  of  the  piece. 

By  developing  the  exponential  function. 


«"=*  =   1  +   2ca;  -f    -rr-cT-  + 


+  &C, 


1.2      '     1.2.3 
the  equation  becomes 

^  =  ^^°g-^-"8c»Hcos.»anr:2-^r2r3-^^^) 

If  the  angle  of  projection  is  small  and  the  range  x  not  greater  than  2000  feet, 
the  terms  of  this  series  above  the  third  power  may  be  neglected,  and  we  may 
<:k>nsider  cos.  ^  =  1 ;  the  equation  will  then  take  the  form, 

y=xtang.P-    —(^^+-^y 

yz  1 

Substituting  for  2  Hits  value  — ,  and  putting  m  =  — ,  we  have, 
g  c 

y  =x  tang,  p  — -g^^,  (3m+  2ar) 

In  this  form  the  equation  may  be  used  for  cases  of  firing  at  low  angles,  with 
ranges  not  exceeding  650  yards. 
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Recent  experiments  in  France,  on  the  resistance  of  the  air  to  the  motion  of 
projectiles,  have  furnished  a  more  accurate  (but  more  complicated)  expression 
for  the  relation  between  the  resistance  and  the  velocity,  than  that  given  by 
Hutton,  which  has  been  generally  used  heretofore.  This  expression  is  of  the 
form: 


P=^7rR^v^h  +1\ 


in  which  R  is  the  radius  of  the  ball ;  A  and  -L,  co-efficients  depending  on  the 

r 

density  and  diameter  of  the  ball,  and  the  density  of  the  air. 

Considering  the  mean  density  of  the  air  as  l-828th  part  of  that  of  water, 
and  expressing  the  dimensions  and  velocity  in  feet,  the  mean  value  of  •S,  for 
artillery  projectiles,  may  be  taken  =  0.0085. 

For  the  resistance  to  solid  shot,  r  =  1427  feet ;  for  shells,  r  =  2735  feet. 

The  loss  ofvelocUy^  by  the  resistance  of  the  air,  in  any  small  distance  x,  will 
be  expressed  by 

4iJZ)V         r/ 

This  formula  may  be  used  in  experiments  with  the  ballistic  pendulum,  for 
Computing  the  velocity  lost  by  the  ball  in  passing  from  the  gun  to  the  pendulum 
block. 

Final  velocity  of  descent  in  the  air. 

The  velocity  of  a  projectile  diminishes  from  the  commencement  of  its  flight 
to  a  point  a  little  beyond  the  summit  of  the  trajectory  ;  it  then  increases  to  a 
certain  limit,  dependent  on  the  diameter  and  density  of  the  ball.  The  final 
velocity  is  given  by  the  equation 

V         r/  3  ^ 


Shot. 

Shells. 

ii 

Calibre... 

42 

24 

18 

12 

6 

13-in. 

10-in. 

8-in. 

24-pdr 

Final  velocity  of  ^ 
descent  in  feet  > 
per  second . . .  ) 

485 

455 

425 

410 

360 

585 

505 

445 

375 

213 
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General  Formula  for  computing  the  Lfdtud  Velocity  of  a  Bali. 


C^-B* 


r=y       log.  — —A   


In  which  K,  is  the  initial  velocity  of  the  ball. 

C,  the  radius  of  the  bore. 

R,  the  radius  of  the  ball. 

m,  the  weight  of  the  ball,  with  the  wad,  or  sabot,  &c.,  used  inloadii^. 

A*,  the  weight  of  the  charge  of  powder. 

M,  the  weight  of  powder  (loose)  which  would  fill  the  bore  of  the  gon. 

Log.  the  common  logarithms. 

y  and  A,  co-efficients,  depending  on  the  nature  of  ordnance  and  tbe 
quality  of  the  powder  used ;  to  be  determined  experimentally  by  means  of  some 
known  velocity,  and  given  difference  of  windage. 

A  may  probably,  without  sensible  error,  be  regarded  as  constant  for  the  same 
quality  of  powder,  though  used  in  difikrent  kinds  of  ordnance ;  but  the  vahe 
of  >  should  be  computed  from  the  known  velocity  in  a  case  approacliing  seantt 
to  that  to  which  the  formula  is  to  be  applied. 

In  ordinary  cases  of  wmdage,  (  W)  we  may  consider  — -5 —  =  — ■ = -^ 

According  to  the  experiments  made  with  the  ballistic  pendttlum  at  Waabr 
ington  Arsenal,  the  mean  values  of  the  co-efficients  y  and  A,  for  Dupont^ 
powder,  in  guns  of  various  calibres,  (from  6-pounder  to  32-pounder,)  are: 
y  =  3500  feet;  A  =  3200  feet. 

The  above  formulse,  for  the  resistance  of  the  air  and  for  the  initial  velocitf, 

are  obtained  from  the  "Traite  de  Balistique,  par  Didion,  1648;*'  a  work  whiA 

may  be  consulted  for  a  full  discussion  of  the  theory  of  the  motion  of  projectfleti 

and  the  deviations  produced  by  their  eccentricity  and  other  causes. 

MECHANICAL  POWERS. 

Ckmditions  of  Equilibrium  of  simple  Machines. 

Lbvbr.  The  efftcHve  arm  of  a  lever  is  the  perpendicular  distance  from  the  ful- 
crum to  the  line  of  direction  of  the  power  or  weight. 

The  power  is  to  tbe  weight  inversely  as  the  effisctive  arms  of  the  lever : 
PD  =  ujd. 

The  pressure  on  the  lulcrum  is  the  resultant  of  the  power  and  weight. 

Fixed  pullbt.  The  power  is  equal  to  the  weight.  The  pressure  Q on  the 
axis  is  to  the  power  or  weight  as  the  chord  c  of  the  arc  enveloped  by  the  rope 

Q.r 

is  to  the  radius  r  of  the  pulley.    P  =  w  =  — . 
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MoTEABLE  FiTLLET.  The  power  is  to  the  weight,  as  the  radius  of  the  pulley  is 
to  the  chord  of  the  arc  enveloped  by  the  rope.  ^ 

The  pressure  on  the  fixed  end  of  the  rope  is  equal  to  the  power :  P  =:  Q=  — . 

c 

In  a  system  of  n  moveable  pulleys,  the  power  is  to  the  weight,  as  the  product 

of  the  radii  of  the  pulleys  is  to  the  product  of  the  chords  of  the  arcs  enveloped 

L      1.                «          rr'r"  ..n 
by  the  rope:  P  =  u> — ;-- . 

w 
If  the  ropes  are  parallel,  c^^r,  and  P  ==  -^. 

Block  and  tACKLs.  The  power  is  equal .  to  the  weight  divided  by  the  num- 
ber of  ropes  attached  to  the  lower  block,  or  by  twice  the  number  of  rising  pulleys. 

Wheel  and  axle.  The  power  is  to  the  weight,  as  the  radius  r,  of  the  axle,  la 
to  the  radius  A,  of  the  wheel. 

JR' 

System  of  wheels  and  pinions.    The  power  is  to  the  weight,  as  the  product 

of  the  radii,  (or  number  of  teeth,)  r,  r',  r",  &c.,  of  the  pinions  is  to  the  product 

of  the  radii,  (or  number  of  teeth,)  JR,  R\  A",  &c.,  of  the  wheels  : 

r  v'  r'' 

P  ^  to  

fiJR'R".... 

Inclined  flane.    If  the  direction  of  the  power  is  horizontal,  the  power  is  to 

the  weight,  as  the  height  of  the  plane  A  is  to  its  base  b.        P  «  — . 

b 

The  pressure  on  the  plane,  Q  =  — -  =  —-;  /  being  the  length  of  the  plane. 

A  0 

If  the  direction  of  the  power  is  parallel  to  the  plane,  the  power  is  to  the 

w  h 
weight  as  the  height  of  the  plane  to  its  length.      P  =  — .     The  pressure  on 

*u     1        ^      Pb      wb 
the  plane,  Q  =  ---  =  — -. 
n  I 

Screw.    The  power,  applied  perpendicular  to  the  axis,  is  to  the  weight,  as  the 

piUk  of  the  screw  s,  or  the  distance  between  two  threads,  is  to  the  circumference 

described  by  the  point  to  which  the  power  is  applied.    Thus,  if  the  power  is 

applied  by  means  of  a  lever  /, 

2w  r 

Wedge.  The  power  is  to  the  resistance  acting  perpendicularly  on  each  ride 
of  the  wedge,  as  the  thickness  of  the  back  of  the  wedge  is  to  the  length  of  the 
side. 
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Balavoi.  Tke  eommoB  M(Uice  it  a  simpk  leir^v,  the  airmn  of  wVvch  are 
equal.  If  the  balance  is  not  accurate,  the  true  weight  of  a  body  may  \^  fo^nd, 
by  tftking  the  ^uare  rppt  of  the  product  of  the  ^eights,  yifhich  counterpoiae  it 
successively  in  each  scale.  A  better  and  more  convenient  method  of  eliminating 
the  error  of  a  balance,  is  to  place  the  body  in  one  scale  and  counterpoise  it  by 
any  weights  in  the  opposite  scale ;  then  remove  the  body  and  replace  it  hj 
known  weights,  until  the  equilibrium  is  again  restored.  Tl\e  suin  9f  tli€ 
latter  weights  will  be  that  of  the  body  required. 

Friction. 

In  the  foregoing  conditions  of  equilibrium  of  machines,  no  account  is  taken  of 
the  resistance  caused  by  friction,  and  by  the  stiffness  of  ropes,  chains,  &c. 

Numerous  experiments  on  friction  have  been  ma^e  in  France  by  M.  Morin, 
from  which  the  following  general  results  are  obtained  : 

1.  The  friction  of  any  two  bodies  in  motion  is  proportional  to  the  pressure, 
^h^ther  the  surfaces  are  dry  or  covered  with  an  ung^uent.   The  ratio  between  the . 
pre^ure  and  the  friction  is  called  the  co-efficUn^  offiiction. 

ii.  The  amount  of  friction  is  independent  of  thje  surface  of  contact  and  of  the 
velocity  of  the  motion.  It  depends  only  on  the  pressure,  the  nature  of  the  surfaces 
in  contact,  and  the  kind  of  unguent  interposed. 

3.  In  general,  friction  is  less  between  bodies  of  different  l^i"ds^  (h<ui  betwejcn 
those  of  the  same  kind. 

4.  When  two  surfaces  have  been  long  in  contact  at  rest,  an  adhesion  takes 
place  between  them,  the  force  of  which  is  proportional  to  the  extent  of  the  m- 
face  of  contact,  and  independent  of  the  pressure. 

5.  When  a  continuous  stratum  of  an  unguent  is  constantly  interposed  b^ 
tween  the  surfaces  of  contact^  the  amount  of  friction  depends  on  the  nature  of 
the  unguent,  and  not  on  that  of  the  surfaces. 

6.  With  the  unguents,  hog^s  lard  and  olive  oil,  the  co-efficient  of  fcictioi\  is 
nearly  the  same  for  surfaces  of  wood  moving  on  metals,  wood  on  wood,  metal  on 
wood,  and  metal  on  metal,  being  in  all  cases  between  0.07  and' 0.08. 

The  co-efficient  for  the  unguent  tallow  is  the  same,  except  in  the  case  of  tn^ 
tal  on  metal,  for  which  it  appears  to  be  less  suited  than  the  others,  giving  a  co- 
efficient of about  0.10. 

7.  The  friction  of  axles  is  geneifally  a  little  less  than  that  of  plane  surfaces, 
upder  similar  circunEistances^  The  amount  of  friction  is  here  als^  proportional 
tp  the  prej?§i^e^  and  independent  of  the  velocity  of  the  motion. 
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MBNSURATK)N. 
MATHEMATICAL  FORMULAE  AND  DATA. 

Mensuration. 

Lines. 
Circle.    RaHoqf(Anun^eneetodMmtter,vs=s^,lil5^26536=s  H^ncaffJy. 

Length  of  an  are  ^^  ^^^;  r  being  the  radius  of  the  citcle,  antf  a  the  nutn- 
180 

^er  of  degrees  in  the  arc;  or,  nearly  »  — — ;  «  being  the  chord  of  the 

arc,  and  c'  the  chord  of  half  the  arc,  which  is  =  V  i  c*  -^-  versine^. 
Length  of  1  degree  =0.0174533;  radius  being  1. 
L&ngfth  of  1  miniOe  »  0.0002909. 
Lcn^h  of  1  second  =  0.0000048. 


Ellipse.  Cxrtmf^enee  ^  W  ^r  V  |  (d*  +  «*),  nearly;  a  and  b  being 
4iie  axes. 

Parabola:  Length  of  an  arCy  commencing  at  the  vertex,  s=s\/  i—^  +  \/  i  ) 

nearly ;  a  being  the  abscissa,  and  b  the  ordinate. 

Surfaces. 

IHangle.    Half  the  base  X  ^^^  height;  or  half  the  product  of  two  sides  X 

the  sine  of  the  included  angle,  (}  a  6  -^  )  ;  or,  V  s  is  — a)  (s  —  b)  (s  —  c)  ; 

a  ^  b  ■\-  c. 
«,  6,  c  being  the  sides,  and  s  = 5 

ParaOelogram.    The  base  X  the  height. 

7Vi9>ezoid.    Half  the  sum  of  the  parallel  sides  X  ^^e  height. 

Jiny  QjAodrUaUral.  Half  the  product  of  the  diagonals  X  ^^e  sine  of  their 
single. 

Jlny  irregtUar  plane  figure  bounded  by  curves.  Divide  the  figure  into  any  even 
number  of  parts  by  parallel  equidistant  ordinates;  let  a  be  the  sum  of  the  firat 
and  last  ordinates,  b  the  sum  of  the  even  ordirlates,  c  that  of  the  odd  ones,  except 
die  first  and  last;  d  the  common  distance  between  them;  then  will  the 
area  =±=  ^  d  (a  +  4  6  +  2  c).    Five  ordinates  will  generally  be  found  suMcient. 

CireU,    v  r« ;  or  diam.®  X  •'^854  ;  or,  circum.«  X  .07958. 

(ywcvdm-  sect(yr.   — ;  a  being  the  length  of  the  arc  in  linear  measure. 
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CvreuUar  segment.  The  difierence  between  the  sector,  and  the  triangle  formed 
by  the  cord  and  the  radii;  or — ^^-^ — '■ — ;  ornearly=  .4r(c  +  ivF^-T^J 

e  being  the  cord  and  v  the  versed  sine. 

jBU^.     .7854  ab;  a  and  b  being  the  axes. 

Parabola.    -}  a  fr ;  a  being  the  abscissa,  and  b  the  double  ordinate. 

Right  prism  or  cylinder.    Curved  surface  =  height  X  perimeter  of  base. 

Right  pyramid  or  cone.    Half  the  slant  height  X  perimeter  of  base. 

IHutum  of  a  right  prism  or  cylinder.  The  perimeter  of  the  base  multiplied 
by  the  distance  from  the  centre  of  gravity  of  the  upper  section  to  the  base.  If 
the  prism  or  cylinder  is  oblique,  multiply  this  product  by  the  sine  of  the  angle 
of  inclination. 

Frustum  qf  a  right  pyramid  or  cone.  The  slant  height  X  half  the  sum  of  the 
perimeters  of  the  two  ends. 

Sphere.    4  ^  r*;  or,  diam.  X  circum. ;  or,  diam.^  X  3.1416 

Spherical  zone  or  segment,  ^wrh;  or,  the  height  of  the  zone  or  segment 
multiplied  by  the  circumference  of  the  sphere. 

areMJUtr  spiaidle.  2  «•  (re  —  a  \/r»  —  |  c') ;  «  being  the  length  of  the  are, 
and  c  its  chord,  or  the  length  of  the  spindle. 

Spherical  triangle.    ir  r*  — -gjrg — ;  s  being  the  sum  of  the  three  angles. 

Any  swrfact  qf  refaohdion.  2vrl;  or,  the  length  of  the  generating  element 
multiplied  by  the  circumference  described  by  its  centre  of  gravity. 


Table  of  Regular  Polygons. 


No.  of  sides. 

Name. 

Area. 

Radius  of  cir- 
cumscribing 
circle. 

Side  of  inscrib- 
ed polygon. 

3 

Triangle. 

0.4330127 

0.5773503 

1.732051 

4 

Square. 

1.0000000 

0.7071068 

1.414214 

5 

Pentagon. 

1.7204774 

0.8506508 

1.175570 

6 

Hexagon. 

2.5980762 

1.0000000 

1.000000 

7 

Heptagon. 

3.6339124 

1.1523824 

0.867767 

8 

Octagon. 

4.8284271 

1.3065638 

0.765367 

9 

Nonagon. 

6.1818242 

1.4619022 

0.684040 

10 

Decagon. 

7.6942088 

1.6180340 

0.618034 

11 

Undecagon. 

9.3656399 

1.7747324 

0.563465 

12 

Dodecagon. 

11.1961524 

1.9318517 

0.517638 

MENSURATION.  4^7 

The  column  of  areas,  in  the  foregoing^  table,  ^ves  the  number  by  which  the 
square  of  the  side  is  to  be  multiplied,  to  find  the  area  of  the  polygon. 

The  next  column  gives  the  multiplier  for  the  side  of  a  polygon,  to  find  the  radius 
of  the  circumscribing  circle. 

The  last  column  gives  the  multiplier  for  the  radius  of  a  circle,  to  find  the  side 
of  the  inscribed  polygon. 
Solids. 

Prism  or  cylinder.    Area  of  base  multiplied  by  the  height. 

Pyramid  or  cone.    Area  of  base  multiplied  by  one-third  of  the  height. 

Frustum  of  a  pyramid  or  cone.  \h  (B  +  6  +  \AB6)  ;  h  being  the  height; 
B  and  6  the  areas  of  the  two  ends.    Or,  for  a  conic  frustum  : 

-r=r — -7- 1 ;  D  and  d  being  the  diameters  of  the  two  ends. 

Frustum  of  a  right  triangular  prism.    The  base  y^  ^  {  H  -{-  W  -\-  H"). 

Frustum  of  any  right  prism.  The  base  multiplied  by  its  distance  from  th« 
centre  of  gravity  of  the  section. 

Cylindrical  segment,  contained  between  the  base  and  an  oblique  plane  passing 

through  a  diameter  of  the  base :  two-thirds  of  the  height  multiplied  by  the 

great  triangular  section  ;  or  ^rh^',  r  being  the  radius  of  the  base,  and  h  the 

area  of  the  height. 

ATrr^ 
Sphere.    — - — ;  or,  .5236  d^ ;  r  being  the  radius  and  d  the  diameter. 

-  Spherical  segment.     |  w  &«  (3  r  —  h)  =  -^  (  3  6*  4-  A^ );  b  being  the  radius  of 

0 

the  beise,  h,  the  height  of  the  segment,  and  r  the  radius  of  the  sphere. 
-^  =  0.5236. 

o  i 

Spherical  zone.    -±-  {3  B^  -\-  3  b^  +  h^)  ;  B,  h  being  the  radii  of  the  bases. 

Spherical  sector.    5  r  X  the  surface  of  the  segment  or  zone,  or,  f  «•  r*  &. 

^  TT  a^b 

Ellipsoid.    — - — ;  a  being  the  revolving  diameter  and  6  the  axis  of  revolution* 
o 

Paraboloid.    Half  the  area  of  the  base  multiplied  by  the  height. 

Circular  spindle.  »*  (i  c^  —  2  »  \/  r* |  c'  )>  «  being  the  area  of  the  revolv- 
ing segment  and  c  its  chord. 

Jiny  solid  of  revolution.  2v  rs;  or,  the  area  of  the  generating  surface  multi- 
plied by  the  circumference  described  by  its  centre  of  gravity. 

J2ny  irregular  solid,  bounded  by  a  curved  surface.  Use  the  rule  for  finding  the 
area  of  an  irregular  plane  figure,  substituting  sections  for  ordinates. 
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Catk  gtmghig,    1. — By  the  preoedisg  rale : 

The  content  of  a  cask  =  ^  /  (rf^  +  /)«  +  4  Jtf^) ;  /  being  the  length,  d,  D, 
the  head  and  bung  diameters,  and  Jtf,  a  diameter  midway  between  them,  all 

measured  in  the  dear,  inside ;  ^  =  0.1309 
24 

The  same  formula  may  be  thus  stated :  i  I  (Ji-^  B -{■  C);  I  being  the  lengtbf 
J/%Jkd  Bf  the  areas  of  the  head  and  bung  sections ;  and  C,  that  of  the  sectioB 
midway  between  them. 

2.  Contents  of  a  cask,  nearly,  =  ^  /  (2  1)2  +  d^)  ;  or,  /  X  ^^  "«*  ^f  a  cirde 

whose  diameter  is 


Centres  of  Gravity, 
Lines. 
Circular  mrc.    At  a  distance  from  the  centre  :s  — - ;  r  being  the  radkis,  e 
chord,  and  /  the  length  of  the  arc. 

Areas. 
Triangle.    On  a  line  drawn  from  any  angle  to  the  middle  of  the  opposite  side, 
at  two-thirds  of  ^e  distance  from  the  angle  to  the  side. 

Trapezoid.    On  a  line  a  joining  the  middle  points  of  the  two  parallel  sides,  £,  h; 

distance  from  B=s-—  (  — -— ) 

4r 


"*       -—        --     the 


Semteircle.    Distance  from  the  centre  =  - 

Circular  segment.    Distance  from  the  centre  =  -r^r-j ;  c  being  the  chord  of  the 

segment,  and  A  its  area. 

2  f  c 
Circular  sector.    Distance  from  the  centre  :=  -^y ;  c  being  the  chord,  and  I  the 

length  of  the  arc. 

Parabolic  segment.    Distance  from  the  vertex  =  three-fiflhs  of  the  abscissa. 

Surface  of  a  right  cylinder  y  cone,  or  frustum  of  a  cone.  The  centre  of  grsFity  is 
at  the  same  distance  from  the  base  as  that  of  the  parallelogram,  triangle  or  trape- 
zoidf  which  is  a  right  section  of  the  same. 

Surface  of  a  spherical  zone  or  segmerU.    At  the  middle  of  the  height. 
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Prism  or  eyUnder.  At  the  middle  of  the  line  joining  the  centres  of  gravity  of 
the  two  ends. 

Pyramid  or  cone.  The  distance  from  the  base  is  one-fourth  of  the  line  joining 
the  vertex  with  the  centre  of  gravity  of  the  base.. 

Fnatum  of  a  eone.    Distance  ft^om  the  cehtrb  of  the  smaller  end  = 

i^^iR^ry^Rr'^   ^^- '  X    IP  +  i^r-^r^    ;  A  be,ng  the  he,gH 
R  and  r  the  radii  of  the  greater  and  less  ends. 

Distance  from  the  large  end  =  ih     ■■         .> =~ 

^  *        R^-^-Rr-^-r^ 

Spherical  segment-    Distance  from  the  centre  =  -^ ^-^  =  —  ; 

or  —  h  8 

r  being  the  radius  of  the  sphere,  h  the  height  of  the  segment,  and  S  its  solid 

Q  « Q   I 

contents.    Distance  from  the  vertex  =  h  -rr 77 

12r  —  4a 

Spherieal  ucior.    Distance  from  the  centre  =  2  (r —  §  fc). 

Distance  from  the  vertex  r^  — i 

o 

Hemisj^fere.    Distance  froth  the  centre  =2  |  r. 

Paraboloid.    Distance  from  the  vertex  =  i  h. 

wfny  system  of  bodies.    Distance  of  the  common  centre  of  gravity  from  a  given 

plane  =  — »>.»>..    t>..   .   1. ;  ^1  ^»  B"  being  the  masses  or  solid  cOn- 

i>  -f  *>  +  •"    +  *c. . 

tents  of  the  bodies,  and  D,  ly,  />',  the  distances  bf  their  respective  centres  of 
gravity  from  the  given  plane. 

Arithmetvcal  Progression. 
a,  the -first  term ;  d,  the  common  difference  ;  n,  the  number  of  t^fns ;  /,  the 
vfl^  term ;  9,  the  sum  of  n  terms. 

i  =  a  +  d(n-l);  s^^ia^l) 

Geometrical  Progression. 
r,  the  common  ratio ;  the  rest  as  above. 

l^szaf*— ^xi^= T-  =  a =— 

r — 1  r — 1 
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Logarithms, 

OP,  the  common  logarithm  of  the  number  a;  e,  the  base  of  the  hyperbolic 
logarithms  =  2.7182818;  a:',  the  hyperbolic  logarithm  of  a. 
asaKFrrr**;    a?  =  a?' Log.  c  ;    Log.  e  =  0.4342945. 

Plane  Trigonometry. 
A,  By  C,  the  three  angles ;  a,  6,  c,  the  three  sides  respectively  opposite  to  them; 
fi,  the  tf^ular  radius;  5f,  the  area  of  the  triangle^  p  =  J  (a  +  6  +  c). 
RiffU  angled  Triangles:  A  being  the  right  angle. 

^  Aj  ■   ^2 .  I.         tong:-  S  sin.  B 

a=rVo^+  c^;  b=c — ^ —  ==a— =— 

Obliqw  angled  Triangles: 


sin.  .^       sin.  B      sin.  C 
Tang.  ^  (A-B)  =  tang,  i  (^  +  B)  X  ^^ 
//,        .vo      4o6sin.2|C\  ^/  2a6cos.  C\ 

Cos.M  =  je^^^>;Sin.M=igy""'i;^-""^> 

.     .  sin.  C  -_ 

5f=  J«*-^  =  Vp(p-a)(p-6)(p-c) 

JJ.  sin.  (o  zt:6)  =  sin.  a  cos.  b  zh  sin.  6  cos.  a. 

R.  COS.  (a  ±6)  =  COS.  a  cos.  6  dz  sin.  a  sin.  6. 

fi.  (sin.  a  it  sin.  6)  =  2  sin.  |(a  ±  6)  cos.  |  (a  ±  6). 

ft.  (cos.  a  +  COS.  6)  =  2  COS.  ^  (a  -f-  6)  cos.  K«  —  ^)- 

ft.  (cos.  a  —  COS.  6)  =  2  sin.  ^  (a  -\-  b)  sin.  H«  —  *)• 

sin.g  +  sin.  6  _   tang.  ^    (a  +  b)  cot.  K^  —  *)• 

sin.  a  —  sin.  b  '     ^i 

„..,,.  ^(t::|=..),^.,..,^(|^^.) 

Chord  of  w4  =  2  sin.  ^  w3 


NATURAL    SINES   AND   TANGENTS. 
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Table  of  JsTatural  Sines  and  Tangents, 

Deg. 

Min. 

Sine. 

Tangent. 

Deg. 

Min. 

Sine. 

Tangent. 

0 

10 

0029089 

0029089 

12 

30 

2164396 

2216947 

15 

0043633 

0Q43634 

45 

2206974 

2262769 

30 

0087265 

0087269 

13 

00 

2249511 

2308682 

45 

0130896 

0130907 

15 

2292004 

2354687 

1 

00 

0174524 

0174551 

:w 

2334454 

:  2400788 

15 

0218149 

021»201 

i 

45 

2376859 

,  2446984 

30 

0261769 

0261859 

14 

00 

2419219 

2493280 

45 

0305385 

0305528 

1 

15 

2461533 

1  2539676 

2 

00 

0348995 

0349208 

30 

2503800 

t  2586176 

15 

0392598 

0392901 

] 

45 

2546019 

1  2632780 

30 

0436194 

0436609 

15 

00 

2588190 

2679492 

45 

0479781 

0480334 

i 

15 

2630312 

2726313 

3 

00 

0523360 

0524078 

30 

2672384 

2773245 

15 

0566928 

0567841 

45 

2714404 

:  2820292 

30 

06J0465 

0611626 

16 

00 

2756374 

1  2867454 

45 

0654031 

0655435 

15 

2798290 

2914734 

4 

00 

0697565 

0699268 

30 

2340153 

2962 J 35 

15 

07410a5 

0743128 

45 

2881963 

3009658 

30 

0784591 

0787017 

1  ^"^ 

00 

2923717 

3057307 

45 

0828082 

0830936 

! 

15 

2965416 

3105083 

5 

00 

0871557 

0874887 

1 

30 

3007058 

;  3152988 

15 

0915016 

0918871 

1 

45 

3048643 

I  3201025 

30 

0958458 

0962890 

!  18 

00 

3090170 

1  3249197 

45 

1001881 

1006947 

15 

3131638 

3297505 

6 

00 

1045285 

1051042 

30 

3173047 

3345953 

15 

1088669 

1095178 

45 

3214395 

3394543 

30 

1132032 

1139356 

,  19 

00 

3255682 

,  3443276 

45 

1175374 

1183578 

1 

15 

3296906 

,  3492156 

.    7 

00 

1218693 

1227846 

i 

30 

3338069 

'    3541186 

15 

1261990 

1272161 

1 
1 

45 

3379167 

3590367 

30 

1305262 

1316525 

20 

00 

3420201 

3639702 

45 

1348509 

1360940 

15 

3461171 

3689195 

8 

00 

1391731 

1405408 

30 

3502074 

3738847 

15 

1434926 

1449931 

, 

45 

3542910 

378o661 

30 

1478094 

1494510 

1  21 

00 

3583679 

3838640 

45 

1521234 

1539147 

I 

15 

3624380 

3888787 

9 

00 

1564345 

158.3844 

30 

3665012 

3939105 

15 

1607426 

1628603 

45 

3705574 

3989595 

30 

1650476 

1673426 

;  22 

00 

3746066 

4040262 

45 

1693495 

1718314 

15 

3786486 

4091108 

10 

00 

1736482 

1763270 

30 

3826834 

4142136 

15 

1779435 

1808295 

45 

3867110 

4193348 

30 

1822355 

1853390 

'  23 

00 

3907311 

4244748 

45 

1865240 

1898559 

15 

3947439 

4296339 

11 

00 

1908090 

1943803 

1 

30 

3987491 

4348124 

15 

1950903 

1989124 

1 

45 

4027467 

4400105 

30 

1993679 

2034523 

24 

00 

4067366 

4452287 

45 

2036418 

2080003 

15 

4107189 

4504672 

12 

00 

2079117 

2125566 

30 

4146932 

4557263 

15 

2121777 

2171213 

45 

4186597 

4610063 
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CHAP.    XV. — MISCKILANEOUS  INTORMATION. 


Table  of  J^^taral  Sines  and  Tdngents- — Continued. 


Deg. 

Miri. 

Sine. 

Tangent. 

Deg. 

Min.  i 

Sine.   ' 

Tangent.  1 

25 

00 

4226183 

4663077 

50 

00 

7660444  ! 

11917536 

30 

4305111 

4769765 

30 

7716246 

12130970 

36 

00 

4383711 

4877326 

51 

00 

7771460  1 

12348972 

30 

4461978 

4985816 

30 

7826082  i 

12571723 

27 

00 

4539905 

5095254 

52 

00 

7880108  ; 

12799416 

30 

4617486 

5205671 

30 

7933533  : 

13032254  j 

28 

00 

4694716 

5317094 

53 

00 

7986356 

13^70448  : 

30 

4771588 

5429557 

30 

8038569 

13514224  . 

29 

00 

4848096 

5543091 

54 

00 

809017a 

13763819 

30 

4924236 

5657728 

30 

8141155  1 

14019483 

30 

00 

5000000 

5773503 

55 

00 

8191520  ' 

14281480 

30 

6075384 

5890450 

30 

8241262 

14550090 

31 

00 

6150381 

6008606 

56 

00 

8200376  , 

I482d610 

30 

5224986 

6128008 

30 

8338858  ' 

15108352 

32 

00  • 

6299193 

6248694 

57 

00 

8386706 

15398650 

30 

5372996 

6370703 

30 

84.^3914 

15696856 

33 

00 

5446390 

6494076 

58 

00 

8480481 

1600^45 

30 

5519370 

6618856 

30 

8526402 

16318517 

34 

00 

559^1929 

67450tt5 

-59 

00 

8571673 

16642795 

30 

5664062 

6872810 

30 

8616292 

J 6976631 

35 

00 

5735764 

7002075 

60 

00 

8660254 

17320508 

30 

5807030 

7132931 

6L 

00 

8746197 

18040478 

36 

00 

6877853 

7265425 

62 

00 

8829476 

18807265 

30 

5948228 

7399611 

63 

00 

8910065 

19626105 

37 

00 

6018150 

7535541 

64 

00 

8987940 

20503038 

30 

6087614 

7673270 

65 

00 

9063078 

21445069 

38 

00 

6156615 

7812^6 

66 

00 

9135455 

22460368 

30 

6225146 

7954359, 

67 

00 

9205049 

23558524 

39 

00 

6293204 

8097840 

68 

00 

9271839 

24750869 

30 

6360782 

6243364 

69 

00 

9335804 

26050891 

40 

00 

6427876 

8390996 

70 

00 

9396926 

27474774 

30 

6494480 

8540807 

71 

00 

9455186 

29042109 

41 

00 

6560590 

8692867 

72 

00 

9510565 

30776835 

'30 

6626200 

8847253 

73 

00 

9563048 

32708526 

42 

00 

6691306 

9004040 

74 

00 

9612617 

34874144 

30 

6755902 

9163312 

75 

00 

9659258 

37320508 

43 

00 

6819984 

9325151 

76 

00 

9702957 

40107809 

30 

6883546 

9489646 

77 

00 

9743701 

43314759 

44 

00 

6946584 

9656888 

78 

00 

9781476 

47046301 

30 

7009093 

9826973 

79 

00 

9816272 

51445540 

45 

00 

7071068 

10000000 

80 

00 

9848078 

56712818 

30 

7132504 

10176074 
10355303 

81 

00 

9876883 

63137515 

46 

00 

7193398 

82 

00 

9902681 

71153697 

30 

7253744 

10537801 

83 

00 

9925462 

81443464 

47 

00 

7313537 

10723687 

84 

00 

9945219 

95143645 

30 

7372773 

10913085 

85 

00 

9961947 

114300520 

48 

00 

7431448 

11106125 

86 

00 

9975641 

143006660 

30 

7489557 

11302944 

1  87 

00 

9986295 

190811370 

49 

00 

7547096 

11503684 

88 

00 

9993908 

286362530 

30 

7604060 

11708496 

89 

00 

9998477 

572899620 

90 

00 

10000000 

Indnite. 
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Diameter. 

Area. 

Circum. 

Diameter. 

Area. 

Circatn. 

0. 

0. 

0.* 

6. 

28.274 

18.849 

.125 

.012 

.393 

.125 

29.464 

19.242 

.26 

.049 

.785 

.25 

30.680 

19.635 

.375 

.110 

1,178 

.375 

31.919 

20.027 

.5 

.196 

1.571 

.5 

33.183 

20.420 

.625 

,3in 

1.963 

.625 

34.471 

20.813 

.75 

.442 

2.356 

.75 

36.7^5 

21.205 

.875 

.601 

2.749 

.875 

37.122 

21.598 

1. 

.785 

3.142 

7. 

38.484 

21.991 

.125 

:994 

3.534    , 

.125 

39.871 

22.383 

.25 

1.227 

3.927 

.25 

41.282 

22.776 

.375 

1.486 

4.320 

.375 

42.718 

28.169 

.5 

1.767 

4.712 

.5 

44.179 

23.562 

.625 

2.074 

5.105 

.625 

45.663 

23.954 

.75 

2.405 

5.498 

.75 

47.173 

24.347 

.»75 

2.761 

5,891 

.875 

48.707 

24.740 

2. 

3.142 

6.283 

8, 

50.265 

25.132^ 

.125 

3.547 

6.676 

.125 

51.848 

26.515 

.25 

3,976 

7.069 

.25 

53.456 

25.918 

.375 

4.430 

7.461 

,375 

55.088 

26.310 

.5 

4.909 

7.854 

.5 

56.745 

26.703 

.625 

5.412 

8.247 

.625 

58.426 

27.096 

.75 

5.940 

S.639 

.75 

60.132 

27.489 

,875 

6.492 

9.032 

.875 

61.862 

27.881 

3. 

7.069 

9.425 

9, 

63.617 

28.274 

.126 

7.670 

9.818 

.125 

65.396 

28.662 

.25 

8.296 

10.210 

.25 

67.200 

29.060 

.375 

8.946 

10.602 

.375 

69.029 

29.452 

.5 

9.621 

10.995 

.5 

70,882 

29.845 

.625 

10.320 

11.388 

.625 

72.759 

30.^7 

.75 

11.045 

11.781 

.75 

74.662 

30.630 

.875 

11.793 

12.173 

.875 

76.588 

31.023 

4. 

12.566 

12.566 

10. 

78.540 

31.416 

.125 

13.364 

12.959 

.125 

80.515 

31.808 

.25 

14,186 

13.351 

.25 

82.516 

32.201 

.375 

15.033 

13.744 

.375 

84.540 

32.594 

.5 

15.904 

14.137 

.5 

86.590 

32.987 

.625 

16.800 

14.529 

.625 

88.664 

33.379 

.75 

17.720 

14.922 

.75 

90.762 

33.772 

.875 

18.665 

15,315 

.875 

92.885 

34.164 

5. 

19.635 

15.708 

11. 

95.033 

34.558 

.125 

20.629 

16.100 

.125 

97.205 

34.950 

.25 

21.647 

16,493 

.25 

99.402 

35.343 

.375 

22.690 

16.886 

.375 

101.623 

35.735 

.5 

23.758 

17.278 

.5 

103.869 

36.128 

.625 

24.850 

17.671 

.625 

106.139 

36.521 

.75 

25,967 

18.064 

.75 

108.434 

36.913 

.875 

27.108 

18.457 

.875 

110.753 

37.306 
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CHAP.    XV. — MISCELLANEOUS   INFORMATION. 


Diameter. 

Area. 

Circum. 

Diameter. 

Area. 

Circam. 

12. 

113.097 

37.699 

18. 

254,47 

56.55 

.125 

115.466 

38.091 

.125 

258.02 

56.94 

.25 

117.859 

38.484 

.25 

261.59 

57.33 

.375 

120.276 

38.877 

.375 

265.18 

57.73 

.5 

122.718 

39.270 

.5 

268.80 

58.12 

.625 

125.184 

39.662 

.625 

272.45 

58.51 

.75 

127.676 

40.055 

.75 

276.12 

58.90 

.875 

130.192 

40.448 

.875 

279.81 

59.30 

13. 

132.73 

40.84 

19. 

283.53 

59.69 

125 

135.30 

41.23 

.125 

287.27 

60.08 

.25 

137.89 

41.63 

.25 

291.04 

60.48 

.375 

140.50 

42.02 

.375 

294.83 

60.87 

,5 

143.14 

42.41 

.5 

298.65 

61.26    ! 

.625 

145.80 

42.80 

.625 

302.49 

61.65 

.75 

148.49 

43.20 

.75 

.306.35 

62.05     , 

.875 

151.20 

43.59 

.875 

310.25 

62.44 

14. 

153.94 

43.98 

20. 

314.16 

62.83 

.125 

156.70 

44.38 

.125 

318.10 

63.22 

.25 

159.48 

44.77 

.25 

322.06 

63.62 

.375 

162.29 

45.16 

.375 

326.05 

64.01 

.5 

165.13 

45.55 

.5 

330.06 

64.40 

.625 

167.99 

45.95 

.625 

334.10 

64.79 

.75 

170.87 

46.34 

.75 

338.16 

65.19 

.875 

173.78 

46.73 

.875 

342.25 

65.58 

15. 

176.71 

47.12      1 

21. 

346.36 

65.97 

.125 

179.67 

47.52      1 

.125 

350.50 

66.37 

.25 

182.65 

47.91      ' 

.25 

354.66 

66.76 

.375 

185.66 

48.30      1 

.375 

356.84 

67.15 

.5 

188.69 

48.69      1 

.5 

363.05 

67.54 

.625 

191.75 

49.09      1 

.625 

367.28 

67.94 

.75 

194.83 

49.48      1 

.75 

371.54 

68.33 

.875 

197.93 

49.87      1 

.875 

375.83 

68.72 

16. 

201.06 

50.27 

22. 

380.13 

69.12 

.125 

204.22 

50.66      ' 

.125 

384.46 

69.51 

.25 

207.39 

61.05 

.25 

388.82 

69.90 

.375 

210.60 

51.44 

.375 

393.20 

70.29 

.5 

213.82 

51.84 

.5 

397.61 

70.69 

.625 

217.08 

52.23 

.625 

402.04 

71.08 

.75 

220.35 

52,62 

.75 

406.49 

71.47 

.875 

223.65 

53.01 

.875 

410.97 

71.86 

17. 

226.98 

53.41 

23. 

415.48 

72.26 

.125 

230.33 

53.80 

.125 

420.00 

72.65 

.25 

233.70 

54.19 

.25 

424.56 

73.04 

.375 

237.10 

54.59 

.375 

429.13 

73.43 

.5 

240.53 

54.98 

.5 

433.74 

73.83 

.625 

243.98 

55.37 

.625 

438.36 

74.22 

.75 

247.45 

55.76 

,75 

443.01 

74.61 

.875 

250,95 

56.16 

.875 

447.70 

75.00 

AREAS    AND   CIRCUMFERENCES   OF   CIRCLE^. 
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Diameter. 

Area. 

Circum. 

Diameter. 

Area. 

Circum. 

24. 

452.39 

75.40 

30. 

706.86 

94.25 

.125 

457.11 

75.79 

.125 

712.76 

94.64 

.25 

461.86 

76.18 

.25 

718.69 

95.03 

.375 

466.64 

76.58 

.375 

724.64 

95.43 

.5 

471.44 

76.97 

.5 

730.62 

95.82 

.625 

476.26 

77.36 

.625 

736.62 

96.21 

.75 

481.11 

77.75 

.75 

742.64 

96.60 

-    .875 

485.98 

78.15 

.875 

748.69 

97.00 

25. 

490.87 

78.54 

31. 

754.77 

97.39 

.125 

495.80 

78.93 

.125 

7^0.87 

97.78 

.25 

500.74 

79.33 

.25 

766.99 

98.17 

.375 

505.71 

79.72 

.375 

773.14 

98.57 

.5 

510.71 

80.11 

.5 

779.31 

98.97 

.625 

515.72 

80.50 

.625 

785.51 

99.35 

.75 

520.77 

80.90 

.75* 

791.73 

99.75 

.875 

525.84 

81.29 

.875 

797.98 

100.14 

26. 

530.93 

81.68 

32. 

804.25 

100.53 

.125 

536.05 

82.07 

.125 

810.54 

100.92 

.25 

541.19 

82.47 

.25 

816.86 

101.32 

.375 

546.36 

.      82.86 

.375 

823.21 

101.71 

.5 

551.55 

83.25 

.5 

829.58 

102.10 

.625 

556.76 

83.64 

.625 

835.97 

102.49 

.75 

562.00 

84.04 

.75 

842.39- 

102.89 

.875 

567.27 

84.43 

.875 

848.83 

103.28 

27. 

572.56 

84.82 

33. 

855.30 

103.67 

.125 

577.87 

85.21 

.125 

861.79 

104.06 

.25 

583.21 

85.61 

,25 

868.30 

104.46 

.375 

588.57 

86.00 

.375 

874.84 

104.85 

.5 

593.96 

86.39 

.5 

881.41 

105.24 

.625 

599.37 

86.79 

.625 

888.00 

105.64 

.75 

604.81 

87.18 

.76 

894.62 

106.03 

.875 

610.27 

87.57 

.875 

901.25 

106.42 

28. 

615.75 

87.96 

34. 

907.92 

106.81 

.125 

621.26 

88.36 

.125 

914.61 

107.21 

.25 

626.80 

88.75 

.25 

921.32 

107.^0 

.375 

632.36 

89.14 

,375 

928.06 

107.99 

.5 

637.94 

89.54 

.5 

934.82 

108.39 

.625 

643.55 

89.93 

.625 

941.60 

108.78 

.75 

649.18 

90.32 

.75 

948.42 

109.17 

.875 

654.84 

90.71 

.875 

9.55.25 

109.56 

29. 

660.52 

91.11 

35. 

962.11 

109.96 

.125 

666.23 

91.50 

.125 

968.99 

110.35 

.25 

671.96 

91.89 

.25 

975.91 

110.74 

.375 

677.71 

92.28 

.375 

982.84 

111.13 

.5 

683.49 

92.68 

.5 

989.80 

111.53 

.625 

689.30 

93.07 

.625 

996.78 

111.92 

.75 

695.13 

93.46 

.75 

1003.79 

112.31 

.875 

700.98 

93.85 

.875 

1010.80 

112.70 
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OHAP.  XV. — MISCCLLANEOUS  VXWORMkTVM. 


DmowMt* 

Araft- 

Cir^^utn.     ! 

Bunneter* 

Area. 

Ciretun. 

3e, 

1017.^ 

113.10 

42. 

1385*4 

131.9 

.135 

1024.95 

113.49  ; 

-195 

1393.7 

132,3 

,1^ 

1U32.06 

il3.8S  j 

.35 

1403.0 

132.7 

.375 

1039.19 

UAM  1 

.375 

1410.3 

133,1 

.5 

I04fi.35 

114.67  1 

.5 

1418.6 

133,5 

.ms 

1053.53 

115.06 

«635 

1437.0 

133.9 

.75 

1060.73 

115.45 

,75 

1435.4 

134.3 

.875 

lfl€7.95 

115.85  1 

.875 

1443.8 

134.7 

at. 

1075. a 

iie.s  1 

43. 

1453.S 

135,1 

.125 

1062.5 

tl6.6 

.135 

1460.6 

135.5 

M 

l(W9.a 

117*0     1 

.is 

1469.1 

135,9 

.315 

1097.1 

117.4    1 

,375 

1477.6 

136,3 

.5 

1104.5 

117.8 

.5 

1486.2 

136.7 

*e25 

itu.g 

118.2 

.625 

1494.7 

L37.1 

.75 

1119.2 

118.6 

,75 

1503.3 

137.4 

.875 

U3f^.7 

119.0 

,875 

1511.9 

137.  a 

38. 

im.i 

119.4    i 

44. 

1530.5 

138.2 

.135 

1141.6 

119,8  ; 

.135 

1539.3 

138.6 

.^ 

1143.1 

130.2 

,35 

1537.9 

139.0 

.375 

1156.6 

ISO.6 

.375 

1546.5 

138.4 

.S 

II&4.2 

131.0 

.5 

1S55.3 

139.8 

.625 

1171.7 

m,3  1 

.635 

15B4.a 

140.2 

,75 

1179.3 

121.7 

.75 

1573.8 

140.6 

,§T5 

1186.9 

123.1    1 

,875 

1581.6 

141,0 

39. 

1194. & 

133.5 

45. 

15d0,4 

141.4 

.|S5 

1*302.3 

133.9 

.135 

15^.3 

141.8 

.35 

J210.0 

123..'i     1 

.35 

1608.3 

143,3 

*375 

1217,7 

133.7    : 

.375 

1617.0 

143.6 

.5 

1325.4 

134,1 

.5 

1636.0 

142.9 

*@3S 

10^3.2 

134.5 

.635 

1634. 9 

143.3 

.75 

1241.0 

124-9 

.75 

1643.9 

143.7 

.S75 

1^46.3 

125.3 

.875 

1652.9 

144.1 

10. 

1^6.6 

135.6 

46. 

166L9 

144.5 

.1S5 

1264.5 

126.0 

,135 

1671.0 

144.9 

.35 

r^2.4 

126.4    , 

,35 

1680.0 

145.3 

.375 

1280.3 

136.8 

»375 

1689.1 

145.7 

.5 

1288. Q 

127.3    ! 

.5 

1698.2 

146.1 

.635 

1296.2 

127.6    : 

,635 

1707,4 

146.5 

,15 

1304.2 

128.0 

.75 

1716.5 

14«.9 

,815 

1313.2 

12&.4 

,875 

1735.7 

147.3 

.lis 

1320.3 

128.3 

47, 

1734.9 

147.7 

1328,3 

120.3 

.135 

1744,3 

148.0 

M 

1336.4 

139.6 

,35 

1753.5 

14S,4 

3S$ 

1344.5 

130*0 

.375 

1763.7 

143.8 

-J* 

1362.7 

130.4 

.5 

1772.1 

149.2 

1     ^ 

1360. B 

130.8 

.625 

1761.4 

149,6 

•     j^ 

1        1309.0 

131,2 

.75 

1790.8 

150.0 

1377.2 

131.G 

.875 

1800.1 

150.4 

AKEAS  Atip  CIRCU^IEERGIfC$&  QE  QIJICI.«S. 
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Diamet(5r. 

Area. 

Circum. 

Diameter. 

Area. 

Circiuo. 

48. 

1809.6 

150.8 

54. 

229Q.2 

169.6 

.125 

1819.0 

154.2 

.12£i 

2300.8 

170.0 

.25 

1828.5 

151.6 

.35 

2311.5 

170.4 

.3^5 

1837.9 

152.0 

.375 

2322a 

m.8 

.5 

1847.5 

152.4 

.5 

2332.8 

171.2 

.62^ 

1857.0 

152.8 

.625 

2343.5 

171.6 

.75 

1866.5 

153.2 

.75 

2354,3 

172.0 

.875 

1876.1 

15ai.5 

.875 

23^.0 

17^.3 

4a. 

1885.7 

153.9 

55. 

2375.8 

172.8 

.125 

1895.4 

^54,.3 

.125 

2386.6 

173.1 

.25 

1905.0 

154.7 

.25 

2397.5 

173.6 

.375 

1914.7 

155.1 

.375 

2408.3 

173.9 

.5 

1924.4 

155.5 

.5 

2419.2 

174.4 

.625 

1934.1 

155.9 

.625 

2430.1 

174.7 

.75 

1943.9 

156.3 

.75 

2441 .0 

175.1 

.875 

1953.7 

156.7 

.875 

2452.0 

175.5 

59. 

1963.5 

157.1 

56. 

2463.0 

175.9 

^.125 

1973.3 

157.4 

.125 

2474.0 

176.3 

.25 

1983.2 

158.0 

.25 

2485.0 

176.7 

.375 

1993.0 

158.2 

.375 

2496.1 

177.1 

.5 

2003.0 

158.7 

.5 

2^7.2 

177.5 

.$25. 

2012.8 

159.0 

.6^ 

2518.2 

177.8 

.75 

2022.8 

1^9.4 

.75 

2529.4 

178.3 

.9^5 

2032.8 

159.8 

.875 

2540.5- 

178.6 

51. 

2042.8 

160.2 

57. 

2551.8 

179.1 

.125 

2052.8 

U50.6 

.125 

2^62.9 

179.4 

.25 

2062.9 

161.0 

.25 

2574.2 

179.9 

.375 

2072.9 

161.3 

.375 

2585,4 

180.2 

.5 

2083.1 

161.8 

.5 

2596.7 

180.6 

.6^ 

2093.2 

l^^.l 

.625 

2608.0 

181.0 

.75 

2103.3 

m.6 

.75 

2619.4 

181.4 

.875 

211^.5 

1(??.9 

.875 

2630.7 

181.8 

52. 

2123.7 

163.4 

58. 

2642.1 

182.2, 

.125 

2133.9 

163.7 

.125 

2653.4 

182.6 

.25 

2144.2 

164.1 

.25 

2664.9 

183.0 

.375 

2154.4 

164.5 

.375 

2676.3 

183.3 

.5 

2164.8 

164.9 

.5 

2687.8 

183.8 

.625 

2175.0 

165.3 

.625 

2699.3 

184.1 

.75 

2185.4 

165.7 

.75 

2710,9 

184.6 

.875 

2195.7 

166.1 

.875 

2722.4 

184.9 

53- 

2206.2 

166.5 

59. 

2734.0 

185.4 

.125 

2216.6 

166.8 

.125 

2745.5 

186.7 

.25 

2227.0 

167.3 

.25 

2757.2 

186.1 

.375 

2237.5 

167.6 

.375 

2768.8 

186,5 

.5 

2248.0 

168.1 

.5 

2780.5 

186.9 

.625 

2258.5 

168.4 

.625 

2792.2 

187.3 

.75 

2269.0- 

168.9 

.75 

2803.9 

187.7 

.875 

2279.6 

169.2 

.875 

2815,6 

18a.  1 

448 


CHAP.  XV. MI8CELLANEOV8   INFORMATION. 


Diameter. 

Area. 

Circum. 

60. 

2827.4 

188.5 

.125 

2839.2 

188.8 

.25 

2851.0 

189.3 

.375 

2862.8 

189.6 

.5 

2874.8 

190.1 

.625 

2886.6 

190.4 

.75 

2898.5 

190.9 

.875 

2910.6 

191.2 

61. 

2922.5 

191.6 

.125 

2934.4 

192.0 

'      .25 

2946.5 

192.4 

.375 

2958.5 

192.8 

.5 

2970.6 

193.2 

.625 

2982.6 

193.6 

.75 

2994.8 

194.0 

.875 

3006.9 

194.3 

62. 

3019.1 

194.8 

.125 

3031.2 

195.1 

.25 

3043.5 

195.6 

.375 

3055.7 

195.9 

.5 

3068.0 

196.3 

.625 

3080.2 

196.7 

.75 

3092.6 

197.1 

.875 

3104.8 

197.5' 

63. 

3117.2 

197.9 

.125 

3129.6 

198.3 

.25 

3142.0 

198.7 

.375 

3154.4 

199.0 

.5 

3166.9 

199.5 

.625 

3179.4 

199.8 

.75 

3191.9 

200.3 

.875 

3204.4 

200.6 

64.  ' 

3217.0 

201.1 

.125 

3229.5 

201.4 

.25 

3242.2 

201.8 

.375 

3254.8 

202.2 

.5 

3267.5 

202.6 

.625 

3280.1 

203.0 

.75 

3292.8 

203.4 

.875 

3305.5 

203.8 

65. 

3318.3 

204.2- 

.125 

3331.0 

204.5 

.25 

3343.9 

205.0 

.375 

3356.7 

205.3 

.5 

3369.6 

205.8 

.625 

3382.4 

206.1 

.75 

3395.3 

206.6 

.875 

3408.2 

206.9 

Diameter. 


66. 
.125 
.25 
.375 
.5 

.625 
.75 
.875 

67. 
.125 
.25 
.375 
.5 

.625 
.75 
.875 

68. 
.125 
.25 
.375 
.5 

.625 
.75 
.875 

69. 
.125 
.25 
,375 
.5 

.625 
.75 
.875 

.125 
.25 
.375 
.5 

.625 
.75 

.875 

.125 

.25 

.375 

.5 

.625 

.75 

.875 


70. 


71. 


Area. 


3421.2 
3434.1 
3447.2 
3460.1 
3473.2 
3486.3 
3499.4 
3512.5 

3525.6 
3538.8 
3552.0 
3565.2 
3578.5 
3591.7 
3605.0 
3618.3 

3631.7 
3645.0 
3658.4 
3671.8 
3685.3 
3698.7 
3712.2 
3725.7 

3739.3 
3752.8 
3766.4 
3780.0 
3793.7 
3807.3 
3821.0 
3834.7 

3848.5 
3862.2 
3876.0 
3889.8 
3903.6 
3917.4 
3931.4 
3945.2 

3959.2 
3973.1 
3987.1 
4001,1 
4015.2 
4029.2 
4043.3 
4057.4 


Circam. 


207.3 
'207.7 
208.1 
208.5 
208.9 
209.3 
209.7 
210.0 

210.5 
210.8 
211.3 
211.6 
212.1 
212.4 
212.8 
213.2 

213.6 
214.0 
214.4 
214.8 
215.2 
215.5 
215.9 
216.3 

216.7 
217.1 
217.5 
217.9 
218.3 
218.7 
219.1 
219.5 

219.9 
220.3 
220.7 
221.0 
221.5 
221.8 
222.2 
222.6 

223.0 
223.4 
223.8 
224.2 
224.6 
225.0 
225.4 
225.8 


AREAS   AND   CIRCUMPERENCES   OF   CIRCLES. 


449 


Diameter. 

Area. 

Circum. 

Dieimeter. 

Area. 

Circcim. 

72. 

4071.5 

226.2 

78. 

4778.4 

246.0 

.1S5 

4085.6 

226.5 

.125 

4793.7 

245.4 

.S5 

4090.8 

227.0 

.26 

4809.0 

246.8 

.a75 

4114.0 

227.3 

.376 

4824.4 

246.2 

.6 

4128.2 

227.7 

.6 

4839.8 

246.6 

.625 

4142.5 

228.1 

.626 

4855.2 

247.0 

.75 

4156.8 

228.5 

.75 

4870.8 

247.4 

.876 

4171.0 

228.9 

.875 

4886.1 

247.7 

73. 

4d85.4 

229.3 

79. 

4901.7 

248.2 

.126 

4199.7 

229.7 

.125 

4917.2 

248.5 

.25 

4214.1 

230.1 

.25 

4932.7 

249.0 

.376 

4228.6 

230.6 

.375 

4948.3 

249.3 

.5 

4242.9 

230.9 

.6 

4963.9 

249.8* 

.625 

4257.3 

231.3 

.625 

4979.5 

250.1 

.75 

4271.8 

231.7 

.75 

4996.2 

250.5 

.876 

4286.3 

232.0 

.875 

6010.8 

260.9 

74. 

4300.8 

232.6 

80. 

6026.6 

251.3 

.126 

4315.3 

232.8 

.128 

5042.2 

251.7 

.25 

4328.9 

233.3 

.25 

6058.0 

252.1 

.376 

4344.5 

233.6 

.376 

6073.7 

252.6 

.5 

4369.2 

234.0 

.5 

6089.6 

262.9 

.625 

4873.8 

234.4 

.626 

5206.4 

253.3 

.75 

4888.5 

234.8 

.75 

5J2i.2 

253.7 

.876 

4408.1 

236.2 

.876 

6137.1 

254.1 

75. 

4417.9 

235.6 

81. 

5153.0 

254.5 

.126 

4432.6 

236.0 

.125 

5168.9 

254.9 

.25 

4447.4 

236.4 

.25 

5184.9 

255.3 

.375 

4462.1 

236.7 

.375 

5200.8 

255.6 

.5 

4477.0 

237.2 

.6 

5216.8 

256.0 

.626 

4491.8 

237.5 

.625 

5232.8 

256.4 

.76 

4606.7 

238.0 

.75 

5248.9 

256.8 

.875 

4521.6 

238.3 

.875 

6264.9 

257.2 

76. 

4536.6 

238.8 

82. 

5281.0 

257.6 

.125 

4651.4 

289.1 

'       .1^5 

5297.1 

258.0 

.25 

4566.4 

239.5 

.25 

5313.3 

258.4 

.375 

4581.3 

239.9 

.375 

5329.4 

258.8 

.5 

4696.3 

240.3 

.5 

5346.6 

259.2 

.625 

4611.3 

240.7 

.625 

5361.8 

259.6 

.76 

4626*4 

241.1 

.76 

5378.1 

260.0 

.875 

4641.5 

241.5 

.875 

5394.3 

260.4 

77. 

4666.6 

241.9 

83'. 

5410.6 

260.8 

.125 

4671.7 

242.2 

.126 

5426.9 

261.1 

.25* 

4686v9 

2*^.7 

.25 

6443.3 

261.5 

.375 

4W)2.1 

243.0 

.376 

5459.6 

261.9 

.5 

4717.3 

243.5 

.5 

6476.0 

262.3 

.6W 

4732 V5 

2».8 

.625 

5492.4 

262.7 

.Wv 

4)47^ 

244.3 

.75 

5508.8 

263.1 

.896 

476».^ 
29 

244^.6 

.875 

5525.3 

283.5 
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CHAP.  XV. — MISCBLLANK0V8   INFORMATION. 


Diameter. 

Ji.re&> 

Circum. 

Diameter. 

Area. 

Circum. 

60. 

2827.4 

188.5 

66. 

3421.2 

207.3 

.125 

2839.2 

188.8 

.125 

3434.1 

207.7 

.25 

2851.0 

189.3 

.25 

3447.2 

208.1 

.375 

2862.8 

189.6 

.375 

3460.1 

208.5 

.5 

2874.8 

190.1 

.5 

3473.2 

208.9 

.625 

2886.6 

190.4 

.625 

3486.3 

209.3 

.75 

2898.5 

190.9 

.75 

3499.4 

209.7 

.875 

2910.6 

191.2 

.875 

3512.5 

210.0 

61. 

2922.5 

191.6 

67. 

3525.6 

210.5 

.125 

2934.4 

192.0 

.125 

3538.8 

210.8 

'      .25 

2946.5 

192.4 

.25 

3552.0 

211.3 

.375 

2958.5 

192.8 

.375 

3565.2 

211.6 

.5 

2970.6 

193.2 

.5 

3578.5 

212.1 

.625 

2982.6 

193.6 

.625 

3591.7 

212.4 

.75 

2994.8 

194.0 

.75 

3605.0 

212.8 

.875 

3006.9 

194.3 

.875 

3618.3 

213.2 

62. 

3019.1 

194.8 

68. 

3631.7 

213.6 

.125 

3031.2 

195.1 

.125 

3645.0 

214.0 

.25 

3043.5 

195.6 

.25 

3658.4 

214.4 

.375 

3055.7 

195.9 

.375 

3671.8 

214.8 

.5 

3068.0 

196.3 

.5 

3685.3 

215.2 

.625 

3080.2 

196.7 

.625 

3698.7 

215.5 

.75 

3092.6 

197.1 

.75 

3712.2 

215.9 

.875 

3104.8 

197.5- 

.875 

3725.7 

216.3 

63. 

3117.2 

197.9 

69. 

3739.3 

216.7 

.125 

3129.6 

198.3 

.125 

3752.8 

217.1 

.25 

3142.0 

198.7 

.25 

3766.4 

217.5 

.375 

3154.4 

199.0 

.375 

3780.0 

217.9 

.5 

3166.9 

199.5 

.5 

3793.7 

218.3 

.625 

3179.4 

199.8 

.625 

3807.3 

218.7 

.75 

3191.9 

200.3 

.75 

3821.0 

219.1 

.875 

3204.4 

200.6 

.875 

3834.7 

219.5 

64. 

3217.0 

201.1 

70. 

3848.5 

219.9 

.125 

3229.5 

201.4 

.125 

3862.2 

220.3 

.25 

3242.2 

201.8 

.25 

3876.0 

220.7 

.375 

3254.8 

202.2 

.375 

3889.8 

221.0 

.5 

3267.5 

202.6 

.5 

3903.6 

221.5 

.625 

3280.1 

203.0 

.625 

3917.4 

221.8 

.75 

3292.8 

203.4 

.75 

3931.4 

222.2 

.875 

3305.5 

203.8 

.875 

3945.2 

222.6 

65. 

3318.3 

204.2- 

71. 

3959.2 

223.0 

.125 

3331.0 

204.5 

.125 

3973.1 

223.4 

.25 

3343.9 

205.0 

i       .25 

3987.1 

223.8 

.375 

3356.7 

205.3 

.375 

4001.1 

224.2 

.5 

3369.6 

205.8 

.5 

4015.2 

224.6 

.625 

3382.4 

206.1 

.625 

4029.2 

225.0 

.75 

3395.3 

206.6 

.75 

4043.3 

225.4 

.875 

3408.2 

206.9 

.875 

4057.4 

225.8 

AREAS   AND   CIRCUMFERENCES   OF   aRCLBS. 


449 


Diameter. 

Area. 

1 
Circum. 

Diameter. 

Area. 

Circum. 

72. 

4071.5 

226.2 

78. 

4778.4 

246.0 

.135 

4085.6 

226.5 

.125 

4793.7 

245.4 

.35 

4090.8 

227.0 

.25 

4809.0 

245.8 

.a75 

4114.0 

227.3 

.375 

4824.4 

246.2 

.6 

4138.2 

227.7 

.6 

4839.8 

246.6 

.G35 

4143.5 

228.1 

.625 

4856.2 

247.0 

.75 

4156.8 

228.5 

.76 

4870.8 

247.4 

.875 

4171.0 

228.9 

.876 

4886.1 

247.7 

73. 

4185.4 

229.8 

79. 

4901.7 

248.2 

.135 

4199.7 

229.7 

.126 

4917.2 

348.5 

.35 

4214.1 

230.1 

.26 

4932.7 

249.0 

.376 

4228.6 

230.6 

.375 

4948.3 

249.3 

.5 

4242.9 

230.9 

.6 

4963.9 

249.8. 

.635 

4367.3 

231.3 

.625 

4979.6 

260.1 

.75 

4271.8 

231.7 

.76 

4996.2 

260.5 

.875 

4286.3 

232.0 

.875 

6010.8 

250.9 

74. 

4300.8 

232.6 

80. 

5026.5 

251.3 

.135 

4315.3 

232.8 

.126 

5042.2 

251.7 

.35 

4329.9 

233.3 

.25 

6068.0 

262.1 

.375 

4344.6 

233.6 

.376 

6073.7 

252.5 

.5 

4350.2 

234.0 

.5 

5089.6 

253.9 

.635 

4373.8 

234.4 

.626 

5106.4 

263.3 

.75 

4388.6 

234.8 

.75 

6121.2 

253.7 

.875 

4403.1 

335.2 

.876 

5137.1 

254.1 

75. 

4417.9 

286.6 

81. 

6153.0 

254.5 

.135 

4432.6 

236.0 

.126 

5168.9 

254.9 

.26 

4447.4 

236.4 

.25 

5184.9 

255.3 

.375 

4462.1 

236.7 

.375 

5200.8 

255.6 

.5 

4477.0 

237.2 

.6 

5216.8 

256.0 

.625 

4491.8 

237.5 

.626 

5232.8 

256.4 

.76 

4606.7 

238.0 

.75 

5348.9 

256.8 

.876 

4621.6 

238.3 

;      .876 

6264.9 

257.2 

76. 

4636.6 

238.8 

82. 

5281.0 

257.6 

.135 

4651.4 

289.1 

.125 

6297.1 

258.0 

.35 

4566.4 

239.6 

.25 

5313.3 

258.4 

.875 

4581.3 

239.9 

.375 

5329.4 

258.8 

.5 

4596.3 

240.3 

1       .5 

5346.6 

259.2 

.635 

4611.3 

240.7 

i       .625 

6361.8 

259.6 

.76 

4626.4 

241.1 

'       .75 

5378.1 

260.0 

.875 

4641.5 

241.6 

,       .876 

6394.3 

260.4 

77. 

4656.6 

241.9 

83'. 

6410.6 

260.8 

.135 

4671.7 

242.2 

.125 

6426.9 

261.1 

.35 

4686v9 

2«3.7 

.25 

6443.3 

261.6 

.376 

4703.1 

343.0 

.375 

6469.6 

261.9 

.5 

4717.3 

243.5 

.6 

6476.0 

262.3 

.m 

4733^ 

2».8 

.625 

5492.4 

263.7 

My 

4M7^ 

244.3 

.75 

6508.8 

2^.1 

SU 

4763.^ 
29 

344.6 

.8f» 

5525.3 

363.5 

450 


CHAP.  XV. MISCELLANEOUS   INFORMATION. 


Diameter. 

Area. 

Circum. 

Diameter. 

Area. 

Circum. 

84. 

5541.8 

263.9 

90. 

6361.7 

282.7 

.125 

5558.3 

264.3 

.125 

6379.4 

283.1 

.25 

5574.8 

264.7 

.25 

6397.1 

283.5 

•375 

5591.3 

265.0 

.375 

6414.8 

283.9 

.5 

5607.9 

265.5 

.5 

6432.6 

284.3 

.625 

5624.5 

26^.8 

.625 

6450.4 

284.7 

.75 

5641.2 

266.2 

.75 

6468.2 

285.1 

.875 

5657.8 

266.6 

.875 

6486.0 

285.5 

85. 

5674.5 

267.0 

91. 

6503.9 

285.9 

.125 

5691.2 

267.4 

.125 

6521.7 

286.3 

.25 

5707.9 

267.8 

.25 

6539.7 

286.7 

.375 

5724.6 

268.2 

.375 

6557.6 

287.1 

.    .5 

5741 .5 

268.6 

.5 

6575.5 

287.5 

.625 

5758.2 

268.9 

.625 

6593.5 

287-.8 

.75 

5775.1 

269.4 

.75 

6611.5 

288.2 

.875 

5791.9 

269.7 

.875 

6629.5 

288.6 

86. 

5808.8 

270.2 

92. 

6647.6 

289.0 

.125 

5825.7 

270.5 

.125 

6665.7 

289^4 

.25 

5842.6 

271.0 

.25 

6683.8 

289.8 

.375 

5859.5 

271.3 

.375 

6701.9 

290.2 

.5 

5876.5 

271.7 

.5 

6720.1 

290.6 

.625 

5893.5 

272.1 

.625 

6738.2 

291^0 

.75 

5910.6 

272.5 

.75 

6756.4   . 

291.4 

.875 

5927.6 

272.9 

.875 

6774.7 

291.8 

87. 

5944.7 

273.3 

93. 

6792.9 

292.2 

.125 

5961.7 

273.7 

.125 

6811.1 

292.6 

.25 

5978.9 

274.1 

.25 

6829.5 

293^0 

-375 

5996.0 

274.4 

.375 

6847.8 

293.4 

.5 

6013.2 

274.9 

.5 

6866.1 

293*7 

.625 

6030.4 

275.2 

.625 

6884.5 

294.1 

.75 

6047.6 

275.7 

.75 

6902.9 

294.5 

.875 

6064.8 

276.0 

.875 

6921.3 

294^9 

88. 

6082.1 

276.5 

94. 

6939.8 

295.3 

.125 

6099.4 

276.8 

.125 

6958.2 

295.7 

.25 

6116.7 

277.2 

.25. 

6976.7 

296.1 

.375 

6134.0 

277.6 

.375 

6995.2 

296.5 

.5 

6151.4 

278.0 

.5 

7013.8 

296.9 

.625 

6168.8 

278.4 

.625 

7032.3 

297*3 

.75 

6186.2 

278.8 

.75 

7051.0 

297.7 

.875 

6203.6 

279.2 

.875 

7069.5 

298.1 

89. 

6221.1 

279.6 

95. 

7088.2 

298.5 

.125 

6238.6 

280.0 

.125 

7106.9 

298.8 

.25 

6256.1 

280.4 

.25 

7125.6 

299.2 

.375 

6273.6 

280.8 

.375 

7144.3 

299.6 

.5 

6291.2 

281.2 

.5 

7163.0 

300.0 

.625 

6308.8 

281.6 

.625 

7181.8 

300.4 

.75 

6326.4 

282.0 

.75 

7200.6 

300.8 

.875 

6344.0 

282,3 

.875 

7219.4 

301.9 
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Diameter. 

Area. 

Circum. 

Diameter. 

Area. 

Circum. 

96. 

7238.2 

301.6  ^ 

98. 

7543.0 

307.9 

.125 

7257.1 

302.0 

.125 

7562.2 

308.3 

.25 

7276.0 

302.4 

.25 

7581.5 

308.7 

.375 

7294.9 

302.8 

.375 

7600.8 

309.0 

.5 

7313.8 

303.2 

.5 

7620.1 

309.4 

.625 

7332.8 

303.5 

'      .625 

7639.4 

309.8 

.75 

7351.8 

303.9 

.75 

7658.9 

310.2 

,875 

7370.7 

304.3 

.875 

7678.2 

310.6 

97. 

7389.8 

304.7 

99. 

7697.7 

311.0 

.125 

7408.8 

305.1 

.125 

7717.1 

311.4 

.25 

7428.0 

305.5 

.25 

7736.6 

311.8 

.375 

7447.0 

305.9 

.375 

7756.1 

312.2 

.5 

7466.2 

306.3 

.5 

7775.6 

312.6 

.625 

7485.3 

306.7 

.625 

7795.2 

313.0 

.75 

7504.5 

307.1 

.75 

7814.8 

313.4 

.875 

7523.7 

307.5 

.875 

7834.3 

313.8 

100. 

7854.0 

314.2 

TO  FIND  THE  AREA  OF  A  CIRCULAR  SEGMENT. 

Divide  the  height  of  the  segment  by  the  diameter  of  the  circle,  and  look 
for  the  quotient  in  the  column  H,in  the  following  table,  opposite  to  which  will 
be  found  a  number  in  column  Area,  which  multiplied  by  the  square  of  the  dia- 
meter will  give  the  area  of  the  segment.  Should  the  height  of  the  segment  be 
greater  than  half  the  diameter,  find  the  area  of  the  remaining  segment,  and  sub- 
Btxact  this  from  the  area  of  the  whole  circle. 


H. 

Area. 

H. 

Area. 

H. 

Area. 

H. 

Area. 

.01 

.001329 

.14 

.066833 

.27 

.171089 

.40 

.293369 

.02 

.003748 

.15 

.073874 

.28 

.180019 

.41 

.303187 

.03 

.006865 

.16 

.081112 

.29 

.189047 

.42 

.313041 

.04 

.010537 

.17 

.088535 

.30 

.198168 

.43 

.322928 

.05 

.014681 

.18 

.096134 

.31 

.207376 

.44 

.332843 

.06 

.019239 

.19 

.103900 

.32 

.216666 

.45 

.342782 

.07 

.024168 

.20 

.111823 

.33 

.226033 

.46 

.352742 

.08 

.029435 

.21 

.119897 

.34 

.235473 

.47 

.362717 

.09 

.035011 

.22 

.128113 

.35 

.244980 

.48 

.372704 

.10 

.040875 

.23 

.136465 

-.36 

.254550 

.49 

.382699 

.11 

.047005 

.24 

.144944 

.37 

.264178 

.50 

.392699 

.12 

.053385 

.25 

.153546 

.38 

.273861 

.001 

.000042 

.13 

.059999 

.26 

* 

.162263 

.39 

.283592 

.002 

.000119 
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No* 

SqilATC. 

Cube. 

Sq.  Root, 

Cu.Root. 

Area. 

Circum. 

i 

1 

1 

1,000 

1.000 

0.7854 

3.1416 

2 

4 

8 

1.414 

1.260 

3.1416 

€.2832 

3 

9 

27 

1,732 

1.442 

7.0686 

9.4248 

4 

16 

64 

9,00(1 

1.587 

12.5664 

12.5664  1 

6 

sa 

133 

9.23G 

1.710 

19.6350 

15.7080 

6 

3fi 

916 

9.449 

1.817 

28.2743 

16.8496  ' 

7 

49 

343 

9.646 

1.913 

38.4846 

21.9911 

S 

64 

512 

9.898 

2.000 

50.2655 

25.1327  1 

9 

81 

im 

3.D0O 

2.080 

63.6173 

28.2743 

iO 

leo 

IDQO 

3.162 

2.154 

78.5398 

31.4159  : 

11 

181 

laai 

3.317 

2.224 

95.0332 

34.5575  1 

12 

144 

1728 

3.464 

2.289 

113.0973 

37.6991 

13 

im 

21§7 

3.606 

2.351 

132  7323 

40.8407 

14 

196 

9714 

3.742 

2.410 

153.9380 

43.9823 

15 

92S 

3375 

3,873 

2.466 

176.7146 

47.1239 

1     1^ 

9SIS 

4096 

4.O00 

2.520 

201.0619 

50.2655  \ 

n 

9^ 

4913 

4  493 

2.571 

226.9801 

53.4071 

18 

$94 

5fi3S 

4.243 

2.621 

254.4690 

56.5487 

19 

aei 

6859 

4.359 

2.668 

283.5287 

59.6903 

SO 

400 

8000 

4,472 

2.714 

314.1593 

62.8319 

ai 

441 

9261 

4.583 

2.7.59 

346.3606 

65.9734 

m 

484 

10648 

4.690 

2.802 

380.1327 

69.1150 

m 

599 

12107 

4.79G 

2.844 

415.4756 

72.2566 

u 

576 

13R^;*4 

4,699 

2.884 

452.3893 

75.3982 

25 

G££5 

156^5 

5,000 

2.924 

490.8739 

78.5398 

^ 

676 

17576 

5.099 

2.962 

530.9292 

81.6814 

f    2? 

729 

19683 

5.196 

3.000 

572.5552 

84.8230 

3e 

784 

21952 

5.99a 

3.037 

615.7522 

87.9646 

29 

841 

24339 

5.3S5 

3.072 

660.5199 

91.1062 

30 

900 

27000 

5.477 

3.107 

706.8583 

94.2478 

31 

961 

29791 

5.568 

3.141 

754.7676 

97.3894 

3S 

•1«M 

33768 

5.637 

3.175 

804.2477 

100.5310 

33 

1069 

35937 

5.745 

3.208 

855.2986 

103.6726 

34 

1156 

39304 

5.831 

3.240 

907.9203 

106.8142 

35 

1SS5 

49875 

5.916 

3.271 

962.1128 

109.9557 

36 

1996 

46656 

6,000 

3.302 

1017.8760 

113.0973 

37 

J369 

5t)653 

6.083 

3.332 

1075.2101 

116.2389 

38 

1444 

54879 

6.164 

3.362 

1134.1149 

119.3805 

39 

1591 

59319 

6.245 

3.391 

1194.5906 

122.5221 

40 

1^0 

64000 

6,393 

3.420 

1256.6370 

125.6637 

41 

1681 

sm2i 

6.403 

3.448 

1,320.2543 

128.8053 

4S 

1764 

7408ti 

0.481 

3.476 

1385.4424 

131.9469 

43 

1849 

79507 

6.557 

3.503 

1452.2012 

135.0885 

44 

1936 

B5184 

6.633 

3.530 

1520.5308 

138.2301 

4S 

9035 

91195 

6.708 

3.557 

1590.4313 

141.3717 

46 

9116 

97336 

6.789 

3.583 

1661.9025 

144.5133 

4T 

9S09 

103893 

6.856 

3.609 

1734.9F445 

147.6549 

48 

93D4 

110592 

6,998 

3.6.34 

1809 .55T4 

150.7964 

9401 

117649 

7.000 

3.659 

1885.7410 

153.9380 

2500 

125000 

7.071 

3.684t 

1963.4954 

157.0796 
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No. 

Square. 

Cube. 

Sq.  Root. 

Cu.Root. 

Area. 

Circum. 

51 

2601 

132651 

7.141 

3.708 

2042.8206 

160.2212 

52 

2704 

140608 

7.211 

3.733 

2123.7166 

163.3628 

53 

2809 

148877 

7.280 

3.756 

2206.1834 

166.5044 

54 

2916 

157464 

7.348 

3.780 

2290.2210 

169.6460 

55 

3025 

166375 

7.416 

3.803 

2375.8294 

172.7876 

56 

3136 

175616 

7.483 

3.826 

2463.0086 

175.9292 

57 

3249 

185193 

7.550 

3.849 

2551.7586 

179.0708 

58 

3364 , 

195112 

7.616 

3.871 

2642.0794 

182.2124 

59 

3481 

205379 

7.681 

3.893 

2733.9710 

185.3540 

60 

3600 

216000 

7.746 

3.915 

2827.4334 

188.4956 

61 

3721 

226981 

7.810 

3.936 

2922.4666 

191.6372 

62 

3844 

238328 

,7.874 

3.958 

3019.0705 

194.7787 

63 

3969 

250047 

7.937 

3.979 

3117.2453 

197 .9203 

64 

4096 

262144 

8.000 

4.000 

3216.9909 

201.0619 

65 

4225 

274625 

8.062 

4.021 

3318.3072 

204.2035 

66 

4356 

287496 

8.124 

4.041 

3421.1944 

207.3451 

67 

4489 

300763 

8.185 

4.062 

3525.6524 

210.4867 

68 

4624 

314432 

8.246 

4.082 

3631.6811 

213.6283 

69 

4761 

328509 

8.307 

4.102 

3739.2807 

216.7699 

70 

4900 

343000 

8.367 

4.121 

3848.4510 

219.9115 

71 

5041 

357911 

8.426 

4.141 

3959.1921 

223.0531 

72 

5184 

373248 

8.485 

4.160 

4071 .5041 

22G.1947 

73 

5329 

389017 

> 8.544 

4.179 

4185.3868 

229.3363 

74 

5476 

405224 

8.602 

4.198 

4300.8403 

232.4779 

75 

5625 

421875 

8.660 

4.217 

4417.8647 

235.6194 

76 

5776 

438976 

8.718 

4.236 

4536.4598 

238.7610 

77 

5929 

456533 

8.775 

4.254 

4656.6257 

241.9026 

78 

6084 

474552 

8.832 

4.273 

4778.3624 

245.0442 

79 

6241 

493039 

8.888 

4.291 

4901.6699 

248.1858 

80 

6400 

512000 

8.944 

4.309 

50^6.5482 

251,3274 

81 

6561 

531441 

9.000 

4.327 

5152.9974 

254.4690 

82 

6724 

551368 

9.055 

4.344 

5281.0173 

257.6106 

83 

6889 

571787 

9.110 

4.362 

5410.6079 

'260.7522 

84 

7056 

592704 

9.165 

4.380 

5541.7694 

263.8938 

85 

7225 

614125 

9.220 

4.397 

5674.5017 

267.0354 

86 

7396 

636056 

9.274 

4.414 

5808.8048 

270.1770 

87 

7569 

658503 

9.327 

4.431 

5944.6787 

273.3186 

88 

7744 

681472 

9.381 

4.448 

6082.1234 

276.4602 

89 

7921 

704969 

9.434 

4.465 

6221.1389 

279.6017 

90 

8100 

729000 

9.487 

4.481 

6361.7251 

282.7433 

91 

8281 

753571 

9.539 

4.498 

6503.8822 

285.8849 

92 

8464 

778688 

9.592 

4.514 

6647.6101 

289.0265 

93 

8649 

804357 

9.644r 

4.531 

6792.9087 

292.1681 

94 

8836 

830584 

9.695 

4.547 

6939.7782 

295.3097 

95 

9025 

857375 

9.747 

4.563 

7088.2184 

298.4513 

96 

9216 

884736 

9.798 

4.579 

7238.2295 

301.5929 

97 

9409 

912673 

9.849 

4.595 

7389.8113 

;304.7345 

98 

9604 

941192 

9.899 

4.610 

7542.9640 

307.8761 

99 

9801 

970299 

9.950 

4.626 

7697.6874 

311.0177 

100 

10000 

1000000 

10.000 

4.642 

7853.9816 

314.1593 
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No. 

Square. 

Cube. 

Sq.  Root. 

Cu.Rooi. 

Area. 

Circum.  ' 

101 

10201 

'    1030301 

10.050 

1  4.657 

8011.847 

317.301 

102 

10404 

1061201 

10.100 

1  4.672 

8171.282 

320.442 

103 

10609 

1    1092727 

10.149 

4.688 

8332.289 

323.584 

104 

10816 

^  1124864 

10.198 

4.703 

8494.867 

326.726 

105 

11025 

1157625 

10.247 

I  4.718 

8659.015 

329.867 

106 

11236 

1191016 

10.296 

4.733 

8824.734 

333.009 

107 

11449 

1225043 

10.344 

'  4.747 

8992.024 

336.150 

108 

11664 

!    1259712 

10.392 

i  4.762 

9160.884 

339.292 

109 

11881 

i    1295029 

10.440 

4.777 

9331  ."^le 

342.434 

110 

12100 

1331000 

10.488 

4.791 

9503.318 

345.575 

111 

12321 

1367631 

10.536 

4.806 

9676.891 

348.717 

112 

12544 

1404928 

10.583 

4.820 

9852.035 

351.858  i 

113 

12769 

1    1442897 

10.630 

4.835 

10028.749 

355.000 

114 

12996 

1    1481544 

10.677 

4.849 

10207.035 

358.142  1 

116 

13225 

!    1520875 

10.724 

4  863 

10386.891 

361.283 

116 

13456 

1560896 

10.771 

4.877 

10568.318 

364.455 

117 

13689 

1601613 

10.817 

4.891 

10751.315 

367.566 

118 

13924 

1643032 

10.863 

4.905 

10935.884 

370.708 

119 

14161 

1685159 

10.909 

4.919 

11122.023 

373.849 

120 

14400 

1728000 

10.954 

4.932 

11309.734 

376.991 

121 

14641 

1771561 

11.000 

4.946 

11499.015 

380.133 

122 

14884 

1815848 

11.045 

4.960 

11689.866 

383.274 

123 

15129 

1860867 

11.091 

4.973 

11882.289 

386.416 

124 

15376 

1906624 

11.136 

4.987 

12076.282 

389.557 

125 

15625 

1953125 

11.180 

5.000 

12271.846 

392.699 

126 

15876 

2000376 

11.225 

5.013 

12468.981 

395.841 

127 

16129 

2048383 

11.269 

5.027 

12667.687 

398.982 

1^8 

16384 

2097152 

11. .314 

5.040 

12867.963 

402.123 

129 

16641 

2146689 

11.358 

5.053 

13069.811 

405.265 

130 

16900 

2197000 

11.402 

5.066 

13273.229 

408.407 

131 

17161 

2248091 

11.446 

5.079 

13478.218 

411.549 

132 

17424 

2299968 

11.489 

5.092 

13684.778 

414.690 

133 

11689 

2352637 

11.533 

5.104 

13892.908 

417.832 

134 

17956 

2406104 

11.576 

5.117 

14102.609 

420.973 

135 

18225 

2460375 

11.619 

5.130 

14313.882 

424.115  ! 

136 

18496 

2515456 

11.662 

5.143 

14526.724 

427.257  ! 

137 

18769 

2571353 

11.705 

5.155 

14741.138 

430.398 

138 

19044 

2628072 

11.747 

5.168 

14956.123 

433.540  ' 

139 

19321 

2685619 

11.790 

5.180 

15174.678 

436.681 

140 

19600 

2744000 

11.832 

5.192 

1,5393.804 

439.823 

141 

19881 

2803221 

11.874 

5.205 

15614.501 

442.965 

142 

20164 

2863288 

11.916 

5.217 

15836.769 

446.106 

143 

20449 

2924207 

U.958 

5.229 

16060.607 

449.248! 

144 

20736 

2985984 

12.000 

5.241 

16286.016 

452.389 ' 

145 

21025 

3048625 

12.042 

5.254 

16512.996 

455.531 

146 

21316 

3112136 

12.083 

5.266 

16741.547 

458.673 

147 

21609 

3176523 

12.124 

5.278 

16971.669 

461.814 

148 

21904 

3241792 

12.166 

5.290 

17203.361 

464.956 

149 

22201 

3307949 

12.207 

5.301 

17436.625 

468.097  . 

150 

22500 

3375000 

12.247 

5.313 

17671.459 

471.239  1 
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No. 

Square. 

Cube.. 

Sq.  Root. 

Cu.Root. 

Area. 

Circum.^ 

151 

22801 

3442951 

12.288 

5.325 

17907.864 

474.380 

152 

23104 

3511808 

12.329 

5.337 

18145.839 

477.522 

153 

23409 

3581577 

12.369 

5.348 

18385.386 

480.664 

154 

23716 

3652264 

12.410 

5.360 

18626.503 

483.805 

155 

24025 

3723875 

12.450 

5.372 

18869.191 

486.947 

156 

24336 

3796416 

12.490 

5.383 

19113.450 

490.088 

157 

24649 

3869893 

12.530 

5.395 

19359.279 

493.230 

158 

24964 

3944312 

12.570 

5.406 

19606.680 

496.372 

159 

25281 

4019679 

12.610 

5.418 

19855.651 

499.513 

160 

25600 

4096000 

12.650 

5.429 

20106.193 

502.655 

161 

25921 

4173281 

12.689 

5.440 

20358.306 

505.796 

162 

26244 

4251528 

12.728 

5.451 

20611.989 

508.938 

163 

26569 

4330747 

12.767 

5.463 

20867.244 

512.080 

164 

26896 

4410944 

12.806 

5.474 

21124.069 

.515.221 

165 

27225 

4492125 

12.845 

5.485 

21382.465 

518.363 

166 

27556 

4574296 

12.884 

5.496 

21642.432 

521.504 

167 

27889 

4657463 

12.923 

5.507 

21903.969 

524.646 

168 

28224 

4741632 

12.961 

5.518 

22167.078 

527.788 

169 

28561 

4826809 

13.000 

5.529 

22431.757 

530.929 

170 

28900 

4913000 

13.038 

5.540 

22698.007 

534.071 

171 

29241 

5000211 

13.077 

5.550 

22965.824 

537.212 

172 

29584 

5088448 

13.115 

5.561 

S3235.219 

540.354 

173 

29929 

5177717 

13.153 

5.572 

23506.182 

543.496 

174 

3.0276 

5268024 

13.191 

5.583 

23778.715 

546.637 

175 

30625 

5359375 

13.229 

5.593 

24052.819 

549.779 

176 

30976 

5451776 

13.266 

5.604 

24328.493 

552.920 

177 

31329 

5545233 

13.304 

5.615 

24605.739 

556.062 

178 

31684 

5639752 

13.342 

5.625 

24884.555 

559.203 

179 

32041 

5735339 

13.379 

5.636 

25164.943 

562.345 

180 

32400 

5832000 

13.416 

5.646 

25446.900 

565.487 

181 

32761 

5929741 

13.454 

5.657 

25730.429 

568.628 

182 

33124 

6028568 

13.491 

5.667 

26015.529 

571.770 

183 

33489 

6128487 

13.528 

5.677 

26302.199. 

574.911 

164 

33856 

6229504 

13.565 

5.688 

26590.440 

578.053 

185 

34225 

6331695 

13.601 

5.698 

26880.252 

581.195 

186 

34596 

6434856 

13.638 

5.708 

27171.635 

584.336 

187 

34969 

6539203 

13.675 

5.718 

27464.588 

587.478 

188 
189 

35344 

6644672 

13.711 

5.729 

27759.113 

590.619 

35721 

6751269 

13.748 

5.739 

28055.208 

593.761 

190 

36100 

6859000 

13.784 

5.749 

28352.874 

596.903 

191 

36481 

6967871 

13.820 

5.759 

28652.110 

600.044 

192 

36864 

7077888 

13.856 

5.769 

28952.918 

603.186 

193 

37249 

7189057 

13.892 

5.779 

29255.296 

606.327 

194 

37636 

7301384 

13.928 

5.789 

29559.245 

609.469 

195 

38025 

7414875 

13.964 

5.799 

29864.765 

612.611 

196 

38416 

7529536 

14.000 

5.809 

30171.856 

615.752 

197 

38809 

7645373 

14.036 

5.819 

30480.517 

618.894 

198 

39204 

7762392 

14.071 

5.828 

30790.749 

622.035 

199 

39601 

7880599 

14.107 

5.838 

.31102.553 

625.177 

200 

40000 

8000000 

14.142 

5.848 

31415.927 

628.319 

456 


CHAP.   XV. MI8CBLLANBOUS  INFOAM/LTION. 


No. 

Square. 

Cube.   1 

Sq.  Root. 

Cu.Root. 

Area. 

Gircum. 

901  ' 

40401 

8120601 

14.177 

:  5.858 

31730.871 

631.460 

302 

40804 

8242408  1 

14.213 

1  5.867 

32047.386 

634.606 

203  . 

41209 

8365427  ; 

14^48 

5.877 

32365.473 

837. 7« 

304 

41616 

8489664 

14.283 

i  5.887 

32685.129 

640.886 

905 

42025 

8615125 

14.318 

,  5.896 

33006.358 

644.026 

906 

42436 

8741816 

14.353 

1  5.906 

33329.156 

647.168 

207 

42849 

8869743 

14.387 

5.915 

33653.526 

650.310 

208 

43264 

8998912 

14.422 

5.^25 

33979.468 

653.452 

209 

43681 

9123329  ' 

14.457 

5.934 

34306.977 

656.593 

210  ; 

44100 

9261000  1 

14.491 

1  5.944 

34636.059 

659.734 

211  ' 

44521 

9393931  1 

14.526 

:  5.953 

34966.712 

662.876 

212 

44944 

9528128  i 

14.560 

,  5.963 

35298.936 

666.018 

213  1 

45369 

9663597  i 

14.595 

;  5.972 

35632.729 

669.159 

214 

45796 

9800344  , 

14.629 

'    5.981 

35968.096 

672.300 

215 

46225 

9938375  ; 

14.663 

5.991 

36305.030 

675.442 

216 

46656 

10077696 

14.697 

6.000 

36643.536 

678.584 

217 

47089 

10218313 

14.731 

6.009 

36983.614 

681.726 

218 

47524 

10360232  , 

14.765 

6.018 

37325.264 

684.868 

219 

47961 

10503459  1 

14.799 

6.028 

37668.480 

688.086 

220 

48400 

10648000  1 

14.832 

1  6.037 

38013.271. 

691.150 

221 

48841 

10793861  , 

14.866 

6.046 

38359.632 

694.292 

222 

49284 

10941048  ! 

14.900 

;,  6.055 

38707.564 

697.434 

223 

49729 

11089567  ' 

14.933 

1  6.064 

39057.069 

700.575 

224 

50176 

11239424 

14.967 

'  6.073 

39408.140 

703.716 

225 

50625 

11390625  ' 

15.000 

1  6.082 

39760.782 

706.858 

226 

51076 

11543176 

15.033 

!  6.091 

40114.996 

710.000 

227  1 

51529 

11697083 

15.067 

'  6.100 

40470.782 

713.141 

228  . 

51984 

11852352 

15.100 

1  6.109 

40828.140 

716.284 

229 ; 

52441 

12008989  , 

15.133 

6.118 

41187.065 

719.424 

230 

52900 

12167000  i 

15.166 

'  6.127 

41547.563 

729.566 

231 

53361 

12326391 

15.199 

6.136 

41909.631 

725.707 

232 

53824 

12487168  1 

15.232 

6.145 

42273.272 

728.850 

233 

54289 

12649337  i 

15.264 

;  6.153 

42638.481 

731.991 

234 

54756 

12812904 

15.297 

,  6.162 

43005.260 

735.132 

235 

55225 

12977875 

15.330 

1  6.171 

43373.614 

738.274 

236 

55696 

13144256  ' 

15.362 

;  6.180 

43743.536 

741.416 

237 

56169 

13312053 

15.395 

6.188 

44115.029 

744.557 

238 

56644 

13481272 

15.427 

6.197 

44488.092 

747.698 

289 

57121 

13651919 

15.460 

6.206 

44862.728 

750.841 

240  1 

57600 

13824000 

15.492 

;  6.214 

45238.934 

753.982 

241  1 

58081 

•  13997521 

15.524 

6.223 

45616.710 

757.124 

242 

58564 

14172488  , 

15.556 

j  6.232 

45996.060 

760.266 

243 

59049 

14348907 

15.588 

6.240 

46376.976 

763.407 

244  ! 

59536 

14526784 

15.620 

1  6.249 

46759.465 

766.548 

245  i 

60025 

14706125 

15.652 

I  6.257 

47143.525 

769.690 

246  : 

60516 

14886936 

15.684 

6.266 

47529.155 

772.832 

247  1 

61009 

15069223 

15.716 

1  6.274 

47916.356 

775.978 

246  1 

61504 

15252992  i 

15.748 

6.283 

48305.129 

779.116 

249  1 

62001 

15438249  , 

15.780 

6.291 

48695.471 

782.257 

250  ' 

62500 

15625000 

15.811 

6.300 

49087.385 

785.396 

POWBRS— ROOTS— CIRCLES. 


45T 


No. 

Square. 

Cube. 

Sq.  Root 

Cu.Root. 

Area. 

Circum. 

SKI 

63001 

15813251 

15.843 

6.308 

49480.870 

788.540 

352 

63504 

16003008 

15.875 

6.316 

49875.925 

791.681 

253 

64009 

16194277 

15.906 

6.325 

50272.550 

794.823 

254 

64516 

16387064 

15.937 

6.333 

50670.748 

797.964 

255 

65025 

16581375 

15.969- 

6.341 

51070.516 

801.106 

256 

65536 

16777216 

16.000 

6.350 

51471.854 

804.248 

257 

66049 

16974593 

16.031 

6.358 

51874.763 

807.389 

258 

66564 

17173512 

16.062 

6.366 

52279.243 

810.531 

259 

67081 

17373979 

16.093 

6.374 

52685.294 

813.672 

260 

67600 

17576000 

16.125 

6.383 

53092.916 

816.814 

261 

68121 

17779581 

16.155v 

6.391 

53502.109 

819.956 

262 

68644 

17984728 

16.186 

6.399 

53912.872 

823.097 

263 

69169 

18191447 

16.217 

6.407 

54325.205 

826.239 

264 

69696 

18399744 

16.248 

6.415 

54739.110 

829.380 

265 

70225 

18609625 

16.279 

6.423 

55154.586 

832.522 

266 

70756 

18821096 

16.310 

6.431 

55571.632 

835.664 

267 

71289 

19034163 

16.340 

6.439 

55990.250 

838.806 

268 

71824 

19248832 

16.371 

6.447 

56410.438 

841.947 

269 

72361 

19465109 

16.401 

6.455 

56832.196 

845.088 

270 

72900 

19683000 

16.432 

6.463 

57255.526 

848.230, 

271 

73441 

19902511 

16.462 

6.471 

57680.426 

851.372 

272 

73984 

20123648 

16.492 

6.479 

58106.898 

854.513 

273 

74529 

20346417 

16.523 

6.487 

58534.940 

857.655 

274 

75076 

20570824 

16.553 

6.495 

58964.552 

860.796 

275 

75625 

20796875 

16.583 

6.503 

59395.736 

863.938 

276 

76176 

21024576 

16.613 

6.511 

59824.490 

867.080 

277 

76729 

21253933 

16.643 

6.519 

60260.815 

870.221 

278 

77284 

21484952 

16.673 

6.527 

60698.711 

873.363 

279 

77841 

21717639 

36.703 

6.534 

61136.178 

876.484 

280 

78400 

21952000 

16.733 

6.542 

61575.216 

879.646 

281 

78961 

22188041 

16.763 

6.550 

62015.824 

882.788 

282 

79524 

22425768 

16.793 

6.558 

62458.003 

8^5.929 

283 

80089 

22665187 

16.823 

6.565 

62901.753 

889.071 

284 

80656 

22906304 

16.852 

6.573 

63347.074 

892.212 

285 

81225 

23149125 

16.882 

6.581 

63793.966 

895.354 

286 

81796 

23393656 

16.912 

6.589 

64242.428 

898.495 

287 

82369 

23639903 

16.941 

6.596 

64692.461 

901.637 

288 

82944 

23887872 

16.971 

6.604 

65144.065 

904.779 

289 

83521 

24137569 

17.000 

6.611 

65597.240 

907.920 

290 

84100 

24389000 

17.029 

6.619 

66051.986 

911.062 

291 

84681 

24642171 

17.059 

6.627 

66508.302 

914.203 

292 

85264 

24897088 

17.088 

6.634 

66966.189 

917.346 

293 

85849 

25153757 

17.117 

6.642 

67425.647 

920.466 

294 

86436 

25412184 

17.146 

6.649 

67886.675 

923.628 

295 

87025 

25672375 

.  17.176 

6.657 

68349.275 

926.770 

296 

87616 

25934336 

17.205 

6.664 

68813.445 

929.911 

297 

88209 

26198073 

17.234 

6.672 

69279.186 

933.053 

298 

88804 

26463592 

17.263 

6.679 

69746.498 

936.195 

299 

89401 

26730899 

17.292 

6.687 

70215.381 

939.336 

300 

90000 

27000000 

17.321 

6.694 

70685.835 

942.478 

458 


CHAP.  XV. MISCELLANEOUS  INFORMATION. 


No. 

Square. 

Cube. 

Sq.  Root. 

Cu.Root. 

Area. 

Circum. 

301 

90601 

27270901 

17.349 

6.702 

71157.859 

945.619 

302 

91204 

27543608 

17.378 

6.709 

71631.454 

948.761 

303 

91809 

27818127 

17.407 

6.717 

72106.620 

951.903 

304 

92416 

28094464 

17.436 

6.724 

72583.356 

955.044 

305 

93025 

28372625 

17.464 

6.731 

73061.664 

958.186 

306 

93636 

28652616 

17.493 

6.739 

73541.542 

961.327 

307 

94249 

28934443 

17.521 

6.746 

74022.991 

964.469 

308 

94864 

29218112 

17.550 

6.753 

74506.008 

967.610 

309 

95481 

29503629 

17.578^ 

6.761 

74990.602 

970.752 

310 

96100 

29791000 

17.607 

6.768 

75476.764 

973.894 

311 

96721 

30080231 

17.635 

6.775 

75964.496 

977.035 

312 

97344 

30371328 

17.664 

6.782 

76453.798 

980.177 

313 

97969 

30664297 

17.692 

6.790 

76944.673 

983.318 

314 

98596 

30959144 

17.720 

6.797 

77437.117 

986.460 

315 

99225 

31255875 

17.748 

6.804 

77931.133 

989.602 

316 

99856 

31554496 

17.776 

6.811 

78426.719 

992.743 

317 

100489 

31855013 

17.804 

6.818 

78923.876 

995.885 

318 

101124 

32157432 

17.833 

6.826 

79422.604 

999.026 

319 

101761 

32461759 

17.861 

6.833 

79922.902 

1002.168 

320 

102400 

32768000 

17.889 

6.840 

80424.772 

1005.310 

321 

J 03041 

33076161 

17.916 

6.847 

80928  .S12 

1008.451 

322 

103684 

33386248 

17.944 

6.854 

81433.223 

1011.593 

323 

104329 

33698267 

17.972 

6.861 

81939.805 

1014.734 

324 

104976 

34012224 

.  18.000 

6.868 

82447.958 

1017.876 

325 

105625 

34328125 

18.028 

6.875 

82957.681 

1021.018 

326 

106276 

34645976 

18.055 

6.882 

83468.975 

1024.169 

327 

106929 

34965783 

18.083 

6.889 

83981 .840 

1027. .%3 

328 

107584 

35287552 

18.111 

6.896 

84496.276 

1030.442 

329 

108241 

35611289 

18.138 

6.903 

85012.282 

1033.584 

330 

108900 

35937000 

18.166 

6.910 

85529.860 

1036.726 

331 

109561 

36264691 

18.193 

6.917 

86049.008 

1039.867 

332 

110224 

36594368 

18.221 

6.924 

86569.727 

1043.009 

333 

110889 

36926037 

18.248 

6.031 

87092.016 

1046.150 

334 

111556 

37259704 

18.276 

6.938 

87615.877 

1049.292 

335 

112225 

37595375 

18.303 

6.945 

88141.309 

1052.434 

336 

112896 

37933056 

18,330 

6.952 

88668.311 

1055.575 

337 

113569 

38272753 

18.358 

6.959 

89196.884 

1058.717 

338 

114244 

38614472 

18.385 

6.966 

89727.028 

1061.858 

339 

114921 

38958219 

18.412 

6.973 

90258.742 

1065.000 

340 

115600 

39304000 

18.439 

6.980 

90792.028 

1068.142 

341 

116281 

39651821 

18.466 

6.986 

91326.884 

1071.283 

342 

116964 

40001688 

18.493 

6.993 

91863.311 

1074.425 

343 

117649 

40353607 

18.520 

7.000 

92401.308 

1077.566 

344 

118336 

40707584 

18.547 

7.007 

92940.877 

1080.708 

345 

119025 

41063625 

18.574 

7.014 

93482.016 

1083.849 

346 

119716 

41421736 

18.601 

7.020 

94024.726 

1086.991 

347 

120409 

41781923 

18.628 

7.027 

94569.007 

1090.132 

348 

121104 

42144192 

18.655 

7.034 

95114.859 

1093.274 

349 

121801 

42508549 

18.682 

7.041 

95662.282 

1096.418 

350 

122500 

42875000 

18.708 

7.047 

96211.275 

1099.557 

SQARES CUBES ROOTS. 


45^ 


No. 

Square. 

Cube. 

Sq.  Root. 

Cu.Root. 

Aren. 

Circnm. 

351 

123201 

43243551 

18.735 

7.054 

96761.84 

1102.699 

352 

123904 

43614208 

18.762 

7.061 

97313.97 

1105.840 

353 

124609 

43986977 

18.788 

7.067 

97867.16 

1108.982 

354 

125316 

44361864 

18.815 

7.074 

98422.96 

1112.124 

355 

126025 

44738875 

18.841 

7.081 

98979.80 

1115.265 

356 

126736 

45118016 

18.868 

7.087 

99538.22 

1118.407 

357 

127449 

45499293 

18.894 

7.094 

100098.21 

1121.548 

358 

128164 

45882712 

18.921 

7.101 

100659.37 

1124.690 

359 

128881 

46268279 

18.947 

7.107 

101222.90 

1127.832 

360 

129600  , 

46656000 

18.974 

7.114 

101787.60 

1130.973 

361 

130321 

47045881 

19.000 

7.120 

102353.87 

1134.115 

362 

131044 

47437928 

19.026 

7.127 

102921.72 

1137.256 

363 

131769 

47832147 

19.053 

7.133 

103491.13 

1140.398 

364 

132496 

48228544 

19.079 

7.140 

104062.11 

1143.540 

365 

133225 

48627125 

19.105 

7.147 

104634.67 

1146.681 

366 

133956 

49027896 

19.131 

7.153 

105208.79 

1149.823 

367 

134689 

49430863 

19.157 

7.160 

105784.49 

1152.964 

368 

135424 

49836032 

19.183 

7.166 

106361.76 

1156.106 

369 

136161 

50243409 

^  19.209 

7.173 

106940.60 

1159.248 

370 

136900 

50653000 

19.235 

7.179 

107521.01 

1162.389 

371 

137641 

51064811 

19.261 

7.186 

108102.99 

1165.531 

372 

138384 

51478848 

19.287 

7.192 

108686.54 

1168.672 

373 

139129 

51895117 

19.313 

7.198 

109271.66 

1171.814 

374 

139876 

52313624 

19.339 

7.205 

109858.35 

1174.956 

375 

140625 

52734375 

.  19.365 

7.211 

110446.62 

1178.097 

376 

141376 

53157376 

19.391 

7.218 

111036.45 

1181.238 

377 

142129 

53582633 

19.416 

7.224 

111627.86 

1184.380 

378 

142884 

54010152 

19.442 

7.230 

112220.83 

1187.522 

379 

143641 

54439939 

19.468 

7.237 

112815.38 

1190.663 

380 

144400 

54872000 

19.494 

7.243 

113411,49 

1193.805 

381 

145161 

55306341 

19.519 

7.250 

114009.28 

1196.947 

382 

145924 

55742968 

19.545 

1  7.256 

114608.44 

1200.088 

383 

146689 

56161887 

19.570 

7.262 

115209.27 

1203.230 

384 

147456 

56623104 

19.596 

,  7.268 

115811.67 

1206.372 

385 

148225 

57066625 

19.621 

7.275 

116415.64 

1209.513 

386 

148996 

57512456 

19.647 

7.281 

117021.18 

1212.654 

387 

149769 

57960603 

19.672 

7.287 

117628.30 

1215.796 

388 

J 50544 

58411072 

19.698 

7.294 

118236.98 

1218.938 

389 

151321 

58863869 

19.723 

7.300 

118847.24 

1222.079 

390 

152100 

59319000 

19.748 

7.306 

119459.06 

1225.221 

391 

152881 

59776471 

19.774 

7.312 

120072.46 

1228.363 

392 

153664 

6023G288 

10.799 

7.319 

120687.42 

1231.504 

393 

154449 

60698457 

19.824 

7.325 

121303.96 

1234.646 

394 

155236 

61162984 

19.849 

7.331 

121922.07 

1237.788 

395 

156025 

61629875 

19.875 

7.337 

122541.75 

1240.929 

396 

156816 

62099136 

19.900 

7.343 

123163.00 

1244.071 

397 

157609 

62570773 

19.925 

7.350 

123785.82 

1247.212 

398 

158404 

63044792 

19.950 

7.356 

124410.21 

1250.354 

399 

159201 

63521199 

19.975 

7.362 

125036.17 

1253.495 

400 

160000 

64000000 

20.000 

7.368 

125663.70 

1256.637 

460 


CHAP.    XV. MISCELLANEOUS    INFORMATION. 


No. 

Square. 

Cube. 

Sq.  Root. 

Cu.Root. 

Area. 

Circutn. 

401 

160801 

64481201 

20.025 

7.374 

126292.81 

1259.778 

402 

161604 

64964808 

20.050 

7.380 

126923.48 

1262.920 

403 

162409 

65450827 

20.075 

7.386 

127555.73 

1266.062 

404 

163216 

65939264 

20.100 

7.393 

118189. 54 
118824.93 

1269.204 

405 

164025 

6643U125 

20.125 

7.399 

1272.345 

406 

164836 

66923416 

20.149 

7.405 

1^461.89 

1275.486 

407 

165649 

67419143 

20.174 

7.411 

130100.42 

1278.628 

408 

166464 

67911312 

20.199 

7.417 

130740.52 

1281.770 

409 

167281 

68417929 

20.224 

7.423 

131382.19 

1284.911 

410 

168100 

68921000 

20.248 

7.429 

132025.43 

1288.053 

411 

168921 

69426531 

20.273 

7.435 

132670.24 

1291.194 

412 

169744 

69934528 

20.298 

7.441 

133316.62 

1294.336 

413 

170569 

70444997 

20.322 

7.447 

133964.58 

1297.478 

414 

171396 

70951944 

20.347 

7.453 

134614.10 

1300.620 

415 

172225 

71473375 

20.372 

7.459 

135265.20 

1303.761 

416 

173056 

71991296 

20.396 

7.465 

135917.87 

1306.902 

417 

173889 

72511713 

20.421 

7.471 

136572.10 

1310.043 

418 

174724 

73034632 

20.445 

7.477 

137227.91 

1313.1^6 

419 

175561 

73560059 

>  20.469 

7:483 

137885.29 

1316.327 

420 

176400 

74088000 

20.494 

7.489 

138544.24 

1319.469 

421 

177241 

74618461 

20.518 

7.495 

139204.76 

1322.610 

422 

178084 

75151448 

20.543 

7.501 

139866.85 

1325.752 

423 

178929 

75686967 

20.567 

7.507 

140530.51 

1328.895 

424 

179776 

76225024 

20.591 

7.513 

141195.74 

1332.036 

425 

180625 

76765625 

20.616 

,  7.518 

141862.54 

1335.177 

426 

181476 

77308776 

20.640 

7.524 

142530.91 

1338.318 

427 

182329 

77854483 

20.664 

7.530 

143200.86 

1341.459 

428 

183184 

78402752 

20.688 

7.536 

143872.38 

1344.600 

429 

184041 

78953589 

20.712 

7.542 

144545.46 

1347.744 

430 

184900 

79507000 

20.736 

7.548 

145220.12 

1350.885 

431 

185761 

80062991 

20.761 

7.554 

145896.35 

1354.027 

432 

186624 

80621568 

20.785 

7.560 

146574.14 

1357.168 

433 

187489 

81182737 

20.809 

7.565 

147253.51 

1360.310 

434 

188356 

81746504 

20.833 

7.571 

147934.46 

1363.452 

435 

189225 

82312875 

20.857 

7:577 

148616.97 

1366.593 

436 

190096 

82881856 

20.881 

7.583 

149301.06 

1369.736 

437 

190969 

83453453 

20.905 

7.589 

149986.71 

1372.877 

438 

191844 

84027672 

20.928 

7.594 

150673.92 

1376.019 

439 

192721 

84604519 

20.952 

7.600 

151362.72 

1379.160 

440 

193600 

85184000 

20.976 

7.606 

152053.08 

1382.301 

441 

194481 

85766121 

21.000 

7.612 

152745.02 

1385.442 

442 

195364 

86350888 

21.024 

7.617 

153438.53 

1388.584 

443 

196249 

86938307 

21.048 

7.623 

154135.18 

1391.726 

444 

197136 

87528384 

21.071 

7.629 

154830.26 

1394.868 

445 

W8025 

88121125 

21.095 

7.635 

155528.47 

1398.009 

446 

198916 

88716536 

21.119 

7.64ft 

156228.28 

1401.150 

447 

199809 

89314623 

21.142 

7.646 

156929.63 

1404.291 

448 

200704 

89915392 

21.166 

7.652 

157632.56 

1407.4^ 

449 

201601 

90518849 

21.190 

7.657 

158337.06 

1410.574 

450 

202500 

91125000 

21.213 

7.663 

159043.13 

1413.717 

POWERS — ROOTS— CIRCLES. 


461 


No. 

Square.  { 

Cube. 

Sq.  Root. 

Cu.Root. 

•  Area. 

Circum. 

451 

203401  1 

91733851 

21.237 

7.669 

159750.78 

1416.858 

462 

204304' 

92345408  | 

21.260 

7.674 

160459.98 

1420.000 

453 

205209  ' 

92969677 

21.284 

7.680 

161170.78 

1423.140 

454 

206116 

93576664  1 

21.307 

7.686 

161883.13 

.1426.282 

465 

207025 

94196376 

21,331 

7.691 

162597.05 

1429.425 

466 

207936 

94818816  ' 

21.354 

7.697 

163312.56 

1432.568 

467 

208849  , 

95443993 

21.378 

7.703 

164029.63 

1435.710 

468 

209764 

96071912 

21.401 

7.708 

164748.26 

1438.848 

459 

210681  i 

96702579  : 

21.424 

7.714 

165468.47 

1441.992 

460 

211600  ; 

97336000  1 

21.448 

7.719 

166190.25 

1445.133 

461 

212521  ; 

97972181 

21.471 

7.725 

166913.61 

1448.274 

462 

213444 

98611128 

21.404 

7.731 

167638.52 

1461.416 

463 

214369  ; 

99252847 

21.517 

7.736 

168365.02 

1454.668 

464 

215296 

99897344 

21.541 

7.742 

169093.09 

1457.700 

465 

216225 

100544625 

21.564 

7.747 

169822.72 

1460.841 

466 

217156 

101194696 

21.587 

7.763 

170553.92 

1463.982 

467 

218089 

101847563 

21.610 

7.758 

171286.70 

1467.123 

468 

219024 

102503232 

21.633 

7.764 

172021.04 

1470.264 

469 

219961  ! 

103161709 

21.656 

7.769 

172756.96 

1473.406 

470 

220900  ! 

103823000 

21.679 

7.776 

173494.45 

1476.649 

471 

221841 

104487111 

21.703 

7.780 

174233.51 

1479.690 

472 

222784 

,105154048 

21.726 

7.786 

174974.14 

1482.832 

473 

223729 

105823817 

21.749 

7.791 

175716.34 

1485.973 

474 

224676 

106496424 

21.772 

7.797 

176460.11 

1489.114 

475 

226625 

107171875 

21.794 

7.802 

177205.46 

1492.267 

476 

226576 

107850176 

21.817 

7.808 

177962.37 

1495.398 

477 

227529 

108531333 

21.840 

7.813 

178700.86 

1498.539 

478 

228484 

109215352 

21.863 

7.819 

179450.91 

1501.682 

479 

229441 

109902239 

21.886 

7.824 

180202.54 

1504.^3 

480 

230400 

110592000 

21.909 

7.830 

180955.74 

1607.964 

481 

231361 

111284641 

21.932 

7.835 

181710.51 

1511.106 

482 

232324 

111980168 

21.954 

7.841 

182466.84 

1614.248 

483 

233289 

112678687 

21.977 

7.846 

183224.75 

1617.388 

484 

234256 

113379904 

22.000 

7.851 

183984.24 

1520.532 

485 

235225 

114084126 

22.023 

7.857 

184745.28 

1623.672 

486 

236196 

114791256 

22.045 

7.862 

185507.90 

1526.814 

487 

237169 

116501303 

22.068 

7.868 

186272.09 

1529.966 

m 

238144 

116214272 

22.091 

7.873 

187037.86 

1533.096 

489 

239121 

116930169 

22.113 

7.878 

187805.20 

1636.240 

490 

240100 

117649000 

22.136 

7.884 

188574.10 

1539.380 

491 

241081 

118370771 

22.169 

7.889 

189344.58 

1542.622 

492 

242064 

119095488 

22.181 

7.894 

190116.62 

1645.664 

493 

243049 

119823157 

22.204 

7.900 

190890.24 

1548.802 

494 

244036 

120553784 

22.226 

7.905 

191666.42 

1661.946 

495 

245025 

121287376 

22.249 

7.910 

192442.18 

1555.088 

496 

246016 

122023936 

22.271 

7.916 

193220.6a 

1658.230 

497 

247009 

122763473 

22.293 

7.921 

193998.62 

1561.372 

498 

248004 

123505992 

22.316 

7.926 

194781.88 

1564.614 

499 

249001 

1A4251498 

22.338 

7.932 

195564.92 

1567.655 

SOU 

250000 

125000000 

22.361 

7.937 

I9i6349.64 

1670.7^6 

462 


CHAP.    XV. — MISCELLANEOUS   INFORMATION. 


No. 

Square. 

Cube. 

Sq.  Root. 

Cu.Root. 

Area. 

Circum. 

501 

251001 

125751501 

22.383 

7.942 

197135.72 

1573.938 

502 

^52004 

126506008 

22.405 

7.948 

197923.48 

1577.080 

503 

253009 

127263527 

22.428 

7.953 

198712.81 

1580.221 

504 

254016 

128024064 

22.450 

7.958 

199503.70 

1583.362 

505 

255025 

128787625 

22.472 

7.963 

200296.17 

1586.504 

506 

256036 

129554216 

22.494 

7.969 

201090.20 

1589.646 

507 

257049 

130323843 

22.517 

7.974 

201885.81 

1592.787 

508 

258064 

131096512 

22.539 

7.979 

202682.99 

1595.928 

509 

259081 

131872229 

22.561 

7.984 

203480.96 

1599.070 

510 

260100 

132651000 

22.583 

7.990 

204282.06 

1602.212 

511 

261121 

133432831 

22.605 

7.995 

205083.95 

1605.354 

512 

262144 

134217728 

22.627 

8.000 

205887.42 

1608.496 

513 

263169 

135005697 

22.650 

8.005 

206692.46 

1611.637 

514 

264196 

135796744 

22.672 

8.010 

207499.05 

1614.778 

515 

265225 

136590875 

22.694 

8.016 

208307.23 

1617.920 

516 

266256 

137388096 

22.716 

8.021 

209116.97 

1621.062 

517 

267289 

138188413 

22.738 

8.026 

209928.29 

1624.203 

518 

268324 

138991832 

22.760 

8.031 

210741.18 

1627.344 
1630.488 

519 

269361 

139798359 

22.782 

8.036 

211555.64 

520 

270400 

140608000 

22.604 

8.041 

212371.66 

1633.628 

521 

271441 

141420761 

22.825 

8.047 

213189.26 

1636.770 

522 

272484 

142236648 

22.847 

8.052 

214008.44 

1639.912 

523 

273529 

143055667 

22.869 

8.057 

214829.18 

1643.053 

524 

274576 

143877824 

22.891 

8.062 

215651.49 

1646.194 

525 

275625 

144703125 

22.913 

8.067 

216475.37 

1649.336 

526 

276676 

145315576 

22.935 

8.072 

217300.82 

1652.478 

527 

277729 

146383183 

22.956 

8.077 

218127.85 

1655.619 

528 

278784 

147197952 

22.978 

8.082 

218956.44 

1658.760 

529 

279841 

148035889 

23.000 

8.088 

219786.61 

1661.902 

530 

260900 

148877000 

23.022 

8.093 

220618.34 

1665.044 

531 

281961 

149721291 

23.043 

8.098 

221451.65 

1668.186 

532 

283024 

150568768 

23.065 

8.103 

222286.53 

1671.328 

533 

284089 

151419437 

23.087 

8.108 

223122.98 

1674.469 

534 

285156 

152273304 

23.108 

8.113 

223961.00 

1677.610 

535 

286225 

153 J 30375 

23.130 

8.118 

224800.59 

1680.752 

536 

287296 

153990656 

23.152 

8.123 

225641.75^ 

1683.894 

537 

288369 

154854153 

23.173 

8.128 

226484.48 

1687.035 

538 

289444 

155720872 

23.195 

8.133 

227328.78 

1690.176 

539 

290521 

156590819 

23.216 

8.138 

228174.66 

1693.318 

540 

291600 

157464000 

23.238 

8.143 

229022.10 

1696.460 

541 

292681 

158340421 

23.259 

8.148 

229870.33 

1699.602 

542 

293764 

159220088 

23.281 

8.153 

230721 .70 

1702.744 

543 

294849 

160103007 

23.302 

8.158 

231573.86 

1705.884 

544 

295936 

160989184 

23.324 

8.163 

232427.59 

1709.026 

545 

297025 

161878625 

23.345 

8.168 

233282.89 

1712.168 

546 

298116 

162771336 

23.367 

8.173 

234139.76 

1715.310 

547 

299209 

163667323 

23.388 

8.178 

234998.20 

1718.451 

548 

300304 

164566592 

23.409 

8.183 

235858.21 

1721.592 

549 

301401 

165469149 

23.431 

8.188 

236719.79 

1724.733 

550 

302500 

166375000 

23.452 

8.193 

237582.94 

1727.876 

POWERS — ROOTS— CIRCLES. 


463 


No. 

Square. 

Cube. 

Sq.  Root. 

Cu.Root. 

— -~ 
Area. 

Gircum. 

561 

303601 

167284151 

23.473 

8.198 

238447.67 

1731.018 

552 

304704 

168196608 

23.495 

8.203 

239297.96 

1734.160 

553 

305809 

169112377 

23.516 

8.208 

240165.83 

1737.301 

554 

306916 

170031464 

23.537 

8.213 

241043.26 

1740.442 

655 

308025 

170953875 

23.558 

8.218 

241922.27 

1743.584 

556 

309136 

171879616 

23.580 

8.223 

242794.84 

1746.726 

557 

310249 

172808693 

23.601 

8.228 

243668.99 

1749.867 

558 

311364 

173741112 

23.622 

8.233 

244544.71 

1752.968 

559 

312481 

174676879 

23.643 

8.238 

245442.00 

1756.110 

560 

313600 

175616000 

23.664 

8.243 

246300.86 

1759.292 

561 

314721 

176558481 

23.685 

8.248 

247181.29 

1762.434 

562 

315844 

177504328 

23.707 

8.253 

248063.30 

1765.576 

563 

316969 

178453547 

23.728 

8.258 

248946.87 

1768.717 

564 

318096 

179406144 

23.749 

8.262 

249832.01 

1771.858 

565 

319225 

180362125 

23.770 

8.267 

250718.73 

1775.000 

566 

320356 

181321496 

23.791 

8.272 

251607.01 

1778.142 

567 

321489 

182284263 

23.812 

8.277 

252496.87 

1781.283 

568 

322624 

183250432 

23.833 

8.282 

253388.30 

1784.424 

569 

323761 

184220009 

23.854 

8.286 

254281.30 

1787.566 

570 

324900 

185193000 

23.875 

8.291 

255175.86 

1790.708 

571 

326041 

186169411 

23.896 

8.296 

256072.00 

1793.849 

572 

327184 

187149248 

23.917 

8.301 

256969.71 

1796.990 

573 

328329 

188132517 

23.937 

8.306 

257868.99 

1800.132 

574 

329476 

189119224 

23.958 

8.311 

258769.84 

1803.274 

575 

330625 

190109375 

23.979 

8.316 

259672.27 

1806.416 

576 

331776 

191102976 

24.000 

8.320 

260576.26 

1809.558 

577 

332929 

192100033 

24.021 

8.325 

261481.83 

1812.699 

578 

334084 

193100552 

24.042 

8.330 

262388.96 

1815.840 

579 

335241 

194104539 

24.062 

8.335 

263297.66 

1818.981 

580 

336400 

195112000 

24.083 

8.340 

264207.94 

1822.124 

581 

337561 

196122941 

24.104 

8.344 

265119.79 

1825.265 

582 

338724 

197137368 

24.125 

8.349 

266033.21 

1828.406 

583 

339889 

198155287 

24.145 

8.354 

266948.20 

•1831.548 

584 

341056 

199176704 

24.166 

8.359 

267864.76 

1834.690 

585 

342225 

200201625 

24.187 

8.363 

268782.89 

1837.832 

586 

343396 

201230056 

24.207 

8.368 

269702.59 

1840.933 

587 

344569 

202262003 

24.228 

8.373 

270623.87 

1844.074 

588 

345744 

203297472 

24.249 

8.378 

271546.70 

1847.256 

589 

346921 

204336469 

24.269 

8.382 

272470.33 

1850.398 

590 

348100 

205379000 

24.290 

8.387 

273397.10 

1853.540 

591 

340281 

206425071 

24.310 

8.392 

274324.65 

1856.682 

592 

350464 

207474688 

24.331 

8.397 

275253.78 

1859.823 

593 

351649 

208527857 

24.352 

8.401 

276184.48 

1862.964 

594 

352836 

209584584 

24.372 

8.406 

277116.74 

1866.106 

595 

354025 

210644875 

24.393 

8.411 

278050.58 

1869.248 

596 

355216 

211708736 

24.413 

8.416 

278985.99 

1872.390 

597 

356409 

212776173 

24.434 

8.420 

279922.98 

1875.531 

598 

357604 

213847192 

24.454 

8.425 

280861.52 

1878.672 

599 

358801 

214921799 

24.474 

8.430 

281801.64 

1881.814 

6C0 

360000 

216000000 

24.495 

8.434 

282743.34 

1884.956 

464 


CHAP.    XV.— -MI8CBLLANB0US   INFaRMATION. 


No^  1  3quAre. 

Cube. 

Sq.  Root. 

Gu.Roou 

Area. 

Clrcum. 

601  i  361201 

217081801 

24.515 

8.439 

283686.61 

1888.097 

602  !  362404 

218167208 

24.536 

8.444 

284631.44 

1891.238 

603  1  363609 

219256227 

24.556 

6.448 

285577.84 

1894.380 

604  1  3648  J  6 

220348864 

24.576 

8.453 

286525.82 

1897.592 

605  1  366025 

221445125 

24.597 

8.458 

287475.36 

1900.664 

606  367236 

222545016 

24,617 

8.462 

288426.48 

1903.806 

607  368449 

223648543 

24.637 

8.467 

289379.17 

1906.947 

608  369664 

224755712 

24.658 

8.472 

290333.42 

1910.088 

609  370881 

225866529 

24.678 

8.476 

291289.26 

1913.229 

610  !  372J00 

226981000 

24.698 

8.481 

292246.66 

1916.372 

611  373321 

228099131 

24.718 

8.486 

293205.63 

1919.513 

612  374544 

229220928 

24,739 

8.490 

294166.17 

1922.654 

613  375769 

230346397 

24.759 

8.495 

295129.86 

1925.796 

614  '  376996 

231475544 

24.779 

8.499 

296091.96 

1928.938 

615  378225 

232608375 

24.799 

8.504 

297057.22 

1932. G79 

616  379456 

233744896 

24.819 

8.509 

298024.05 

1935.221 

617  380689 

234885113 

24.839 

8.513 

298992.45 

1938.362 

618  381924 

236029032 

24.860 

8.518 

299962.40 

1941.504 

619  383161 

237176659 

24.880 

8.522 

300933.94 

1944.645 

620  384400 

238328000 

24.900 

8.527 

301907.05 

1947.787 

621  '  385641 

239483061 

24.920 

8.532 

302881.73 

1950.928 

622  386884 

240641848 

24.940 

8.536 

303857.98 

1954.070 

623  388129 

241804367 

24.960 

8.541 

304837.16 

1957.211 

624  i  389376 

242970624 

24.980 

6.545 

305815. J9 

1960.353 

625  390625 

244140625 

25.000 

8.550 

306796.16 

1963.495 

626  1  391876 

245314376 

25.020 

8.554 

307778.69 

1966.636 

627  ;  393129 

246491883 

25.040 

8.559 

308762.79 

1969.778 

628  ,  394384 

247673152 

25.060 

8.564 

309748.47 

1972.919 

629 

395^41 

248858189 

25.080 

8.568 

310735.72 

1976.061 

630 

396900 

250047000 

25.100 

8.578 

311724.53 

1979.203 

631  t  398161 

251239591 

25.120 

8,577 

312714.92 

1982.344 

632  399424 

252435968 

25.140 

8.582 

313706.87 

1985.486 

633  400689 

253636137 

25.160 

8.586 

314700.41 

1988.688 

634  401956 

254840104 

25.180 

8.591 

315695.50 

1991.769 

635  !  403225 

256047876 

25.200 

8.595 

316692.17 

1994.911 

636  404496 

257259456 

25.220 

8.600 

317690.42 

1998.052 

637  405769 

258474853 

25.239 

8.604 

318690.24 

2001.194 

638  :  407044 

259694072 

25^59 

8.609 

319691.6] 

2004.335 

639  408321 

260917119 

25.278 

8.613 

320694.56 

2007.477 

640  409600 

262144000 

25.298 

8.618 

321699.09 

2010.619 

641  410881 

263374721 

25.318 

8.622 

322705.19 

2013.760 

642  412164 

264:609288 

25.338 

8.627 

323712.85 

2016.982 

643  1  413449 

265847707 

-  25.357 

8.631 

324720.52 

2020.843 

644  1  414736 

267089984 

25.377 

8.636 

3^732.89 

2023.185 

645  i  416025 

268336125 

25.397 

8.640 

326745.27 

2026. 3S7 

646  i  417316 

269586136 

25.417 

8.645 

327759.22 

2029.468 

647  418609 

270640023 

25.436 

8.649 

328774.74 

2032.610 

648  419904 

272097792 

25.456 

8.653 

329791.82 

2035.751 

649  421201 

27335944$ 

25.475 

8.658 

330810.48 

2038.893 

SSO 

422500 

274625000 

Si5.J&5 

8.66S 

331830.72 

2042.035 

POWER8-^ROOT8-^-CISOLBS. 


465 


No. 

Square. 

Cube. 

Sq.  Root 

CuuRoot. 

Area. 

Circum. 

6^1 

493801 

275894451 

25.515 

8.667 

339652.53 

9045.177 

65S2 

425104 

277167808 

25.534 

8.671 

333875.90 

9048.318 

'  6(53 

426409 

278445077 

25.554 

8.676 

334900.85 

9051.460 

6M 

4^7716 

279726264 

25.573 

8.680 

335997.38 

9054.609 

65S 

429025 

281011375 

25.^3 

8.685 

336955.45 

9057.743 

65i 

430336 

282300416 

25.619 

8.689 

337985.10 

2060.885 

667 

431649 

283593393 

25.633 

8.693 

3390J6.32 

2064.026 

6$a 

432964 

28489031a 

25.652 

6.698 

340049.13 

9067.167  ' 

6^9 

434281 

286191179 

25.671 

8.70a 

341083.50 

9070.309 

660 

435600 

287496000 

25.690 

8.707 

342119.44 

2073.451 

661 

436921 

288804781 

25.710 

8.711 

343156.95 

2076.592 

662 

438244 

290117528 

25.720 

8.715 

344196.03 

2079.734 

663 

439569 

291434247 

25.749 

8.720 

345236.69 

2082.876 

664 

440896 

292754944 

25.768 

8.724 

346278.91 

2086.017 

665 

442225 

294079625 

25.788 

8.729 

347322.70 

2089.159 

666 

443556 

295408296 

25.807 

8.733 

348368.08 

2092.300 

667 

444889 

296740963 

25.826 

8.737 

349415.02 

2095.442 

668 

446224 

298077632 

25.846 

8.742 

350463.51 

2098.583 

669 

447561 

299418309 

25.865 

8.746 

351513.62 

2101 .725 

670 

448900 

300763000 

25.884 

8.750 

352565.24  i  2104.867 

671 

450241 

302111711 

25.904 

8.755 

353618.46 

2108.008 

672 

451584 

303464448 

25.923 

8.759 

354673.26 

2111.150 

673 

452929 

304821217 

25.942 

8.763 

355729.62- 

2114.291 

674 

454276 

306182024 

25.962 

8.768 

356787.54 

2117.433 

675 

455625 

307546875 

25.981 

8.772 

357847.04 

9190.575 

676 

456976 

308915776 

26.000 

8.776 

358908.11 

2123. 7 1« 

677 

458329 

310288733 

^6.019 

8.781 

359970.76  2126.858 

67a- 

459684 

311665752 

26.038 

8.785 

361034.96  2130.000 

679 

461041 

313046839 

26.058 

8.789 

362100.75 

2133.141 

680 

462400 

314432000 

26.077 

8.794 

363168.11 

2136.283 

681 

463761 

315821241 

26.096 

8.798 

364237.04 

2139.425 

682 

465124 

31721456c* 

26.115 

8.802 

365307.54 

2142.566 

683 

466489 

318611987 

26.134 

8.807 

366384.56 

2145.708  , 

684 

467856 

320013504 

26.153 

8.811 

367453.18 

2148.849 

68^ 

469225 

321419125 

26.173 

8.815 

368528.45 

2151.991 

686 

470596 

322838856 

26.192 

8.819 

369605.23 

2155.133 

687 
688 

471969 

324242703 

26.211 

8.824 

370683.59 

2158.274 

473344 

325660672 

26.230 

8.828 

371763.50 

2161.416 

689 

474721 

327082769 

26.249 

8.832 

372845.00 

2164.567 

690 

1  476100 

328509000 

26.268 

8.837 

373928.07 

2167.699 

•  ^2^ 

,  477481 

329939371 

26.287 

8.841 

375012.71 

2170.840 

692 

478864 

331373888 

26.306 

8.845- 

376098.91 

2173.989 

6D3 

480249 

332812557 

26.325 

8.849 

377186.68 

2177.124 

694 

481636 

334255384 

26.344 

8.854 

378276.03 

2180.265 

695 

483025 

335702375 

26.363 

8.858 

379366.95 

2183.407 

696 

484416 

337153536 

26.382 

8.862 

380459.44 

2186.546 

697 

485809 

338608873 

26.401 

8.866 

381553.50 

2189.690 

698 

487204 

340068392 

26.420 

8.871 

382649.13 

2192.832 

699 

488601 

34|>532099 

26.439 

8.875 

383746.33 

2195.973 

7Q0 

490000 

343000000 
30 

26.458 

8.879 

384845.10 

2199.115 

466 


CHAP.    XT. — MI8CELLANB0U8   INFORMATION. 


No.  )  Square. 

Cube. 

Sq.  Root. 

Cu.Root. 

Area. 

Circum. 

701  i  491401 

344472101 

26.476 

8.883 

385945.45 

2202.256 

702  ;  492804 

345948008 

26.495 

8.887 

387047.34 

2205.398 

703  494209 

347428927 

26.514 

8.892 

388150.83  i  2208.539 

704  1  495616 

348913664 

26.532 

8.896 

389255.89  |  2211.681 

705  1  497025 

350402625 

26.552 

8.900 

390362.52  ;  2214.823 

706  49S4S6 

351895816 

26.571 

8.904 

391470.72  2217.964 

707  499849 

353393243 

26.589 

8.909 

392580.49  ,  2221.106 | 

708  501264 

354894912 

26.608 

8.913 

393691.82  2224.248  i 

709  1  502681 

356400829 

26.627 

8.917 

394804.73   2227.389 

710  ,  504100 

357911000 

26.646 

8.921 

395919.21   2230.531 

711  505521 

359425431 

26.665 

8.925 

397035.26  22,^3.672 

712  506944 

360944128 

26.683 

8.929 

398152.88  2236.814  1 

713  508369 

362467097 

26.702 

8.934 

399272.07  2239.956, 

714  509796 

363994344 

26.721 

8.938 

400392.83   2243.097, 

715  511225 

365525875 

26.739 

8.942 

401515.18   2246.239 

716  :  512656 

367061696 

26.758 

8.946 

402639.09   2249.380 

717  514089 

368601813 

26.777 

8.950 

403764.55  i  2252.5221 

718  515524 

370146232 

26.796 

8.955 

404891.60  2255.664 

719  516961 

.371694959 

26.814 

8.959 

406020.22  2258.805 

720  518400 

373248000 

26.833 

8.963 

407150.41   2261.947 

721 

519841 

374805361 

26.851 

8.967 

408282.17  2265.088 

722 

521284 

376367048 

26.870 

8.971 

409415.50  2269.230  \ 

723 

522729 

377933067 

26.889 

8.975 

410550.39  2271.371 

724 

524176 

379503424 

26.907 

8.979 

411686.86  1  2274.513 

725 

525625 

381078125 

26.926 

8.984 

412824.91  2277.655 

726 

527076 

382657176 

26.944 

8.988 

413964.64  2280.796 

727 

528529 

384240583 

26.963 

8.992 

415105.72  i  2283.938 

728 

529984 

385828352 

26.981 

8'.996 

416248.46  2287.079 

729 

531441 

387420489 

27.000 

9.000 

417392.78  2290.221 

730 

532900 

389017000 

27.019 

9.004 

418538.68  2293.363 

731 

534361 

390617891 

27.0.37 

9.008 

419684.58 

2296.504 

732 

535824 

392223168 

27.055 

9.012 

420835.18 

2299.646 

733 

537289 

393832837 

27.074 

9.016 

421985.79 

2302.787 

734 

538756 

395446904 

27.092 

9.021 

423137.97 

2305.829 

735 

540225 

397065375 

27.111 

9.025 

424291.72 

2309.071 

736 

541696 

398688256 

27.129 

9.029 

425447.04 

2312.212 

737 

543169 

400315553 

27.148 

9.033 

426603.93 

2315.353 

738 

544644 

401947272 

27.166 

9.037 

427762.40 

2318.495 

739 

546121 

4a3583419 

27.185 

9.041 

428922.43 

2321.637 

740 

547600 

405224000 

27.203 

9.045 

430084.03 

2324.779 

741 

549081 

406869021 

27.221 

9.049 

431247.20 

2327.920 

742 

550564 

408518488 

27.240 

9.053 

432411.95 

2331.062 

743 

552049 

410172407 

27.258 

9.057 

433576.70 

2334.203 

744 

553536 

411830784 

27.276 

9.061 

434746.16 

2337.345 

745 

555025 

413493625 

27.295 

9.065 

435915.62 

2340.487 

746 

556516 

415160936 

27.313 

9.069 

437086.65 

2343.6SB 

747 

558009 

416832723 

27.331 

9.073 

438259.24 

2346.79 

748 

559504 

418508992 

27.350 

9.078 

439433.41 

2349.910 

749 

561001 

420189749 

27.368 

9.082 

440609.05 

2353.052 

750 

562500 

431875000 

27.386 

9.086 

441786.47 

2356.194 

POWERS — ROOTS — CIRCLES. 


467 


No. 

Square. 

Cube. 

Sq.'  Root. 

Cu.Root. 

Area. 

Circum. 

751 

564001 

423564751 

27.404 

9.090 

442965.37 

2359.335 

752 

565504 

425259008 

27.423 

9.094 

444145.81 

2362.477 

753 

567009 

426957777 

27.441 

9.098 

445327.83 

2365.619 

754 

568516 

428661064 

27.459 

9.102 

446511.42 

2368.760 

755 

570025 

430368875 

27.477 

9.106 

447696.59 

2371.902 

756 

571536 

432081216 

27.495 

9.110 

448883.33 

2375.044 

757 

573049 

433798093 

27.514 

9.114 

450071.63 

2378.185 

758 

574564 

435519512 

27.532 

9.118 

451261.51 

2381.327 

759 

576081 

437245479 

27.550 

9.122 

452453.05 

2384.469 

760 

577600 

438976000 

27.568 

9.126 

453645.98 

2387.610 

761 

579121 

440711081 

27.586 

9.130 

454840.57 

2390.752 

762 

580644 

442450728 

27.604 

9.134 

456036.73 

2393.893 

763 

582169 

444194947 

27.622 

9.138 

457234.46 

2397.035 

764 

583696 

445943744 

27.641 

9.142 

458433.76 

.2400.176 

765 

585225 

447697125 

27.659 

9.146 

459634.64 

2403.318 

766 

586756 

449455096 

27.677 

9.150 

460837.08 

2406.459 

767 

588289 

451217663 

27.695 

9.154 

462041.09 

2409.601 

768 

589824 

452984832 

27.713 

9.158 

463246.69 

2412.742 

769 

591361 

454756609 

27.731 

9.162 

464453.84 

2415.884 

770 

592900 

456533000 

27.749 

9.166 

465662.57 

2419.026 

771 

504441 

458314011 

27.767 

9.170 

466872.87 

2422.167 

772 

595984 

460099648 

27.785 

9.174 

468084.74 

2425.309 

773 

597529 

461889917 

27.803 

9.178 

469296.61 

2428.451 

774 

599076 

463684824 

27.821 

9.182 

470513.19 

2431.593 

775 

600625 

465484375 

27.839 

9.185 

471729.77 

2434.734 

776 

602176 

467288576 

S^7.857 

9.189 

472947.92 

2437.876 

777 

603729 

469097433 

27.875 

9.193 

474167.65 

2441.017 

778 

605284 

470910952 

27.893 

9.197 

475388.94 

2444.159 

779 

606841 

472729139 

27.911 

9.201 

476611.80 

2447.300 

780 

608400 

474552000 

27.928 

9.205 

477836.24 

2450.442 

781 

609961 

476379541 

27.946 

9.209 

479062.25 

2453.583 

782 

611524 

478211768 

27.964 

9.213 

480289.83 

2456.725 

783 

613089 

480048687 

27.982 

9.217 

481518.98 

2450.867 

784 

614656 

481890304 

28.000 

9.221 

482749.70 

2463.009 

785 

616225 

483736025 

28.018 

9.225 

483981.98 

2466.150 

786 

617796 

485587656 

28.036 

9.229 

485215.85 

2469.292 

787 

619369 

487443403 

28.054 

9.233 

486451.27 

2472.433 

788 

620944 

489303872 

28.071 

9.238 

487688.27 

2475.575 

789 

622521 

491169069 

28.089 

9.240 

488926.85 

2478.716 

790 

624100 

493039000 

28.107 

9.244 

490166.99 

2481.858 

791 

625681 

494913671 

28.125 

9.248 

491408.71 

2485.000 

792 

627264 

496793088 

28.142 

9.252 

492651.98 

2488.131 

793 

628849 

498677257 

28.160 

9.256 

493896.85 

2491.272 

794 

630436 

500566184 

28.178 

9.260 

495143.28 

2494.414 

795 

632025 

502459875 

28.196 

9.264 

496391.27 

2497.566 

796 

633616 

504358336 

28.213 

9.268 

497640.85 

2500.708 

797 

635209 

506261573 

28.231 

9.272 

498891.98 

2503.849 

798 

636804 

508169592 

28.249 

9.275 

500144.69 

2506.991 

799 

638401 

510082399 

28.267 

9.279 

501398.97 

2509.132 

800 

640000 

512000000 

28.284 

9.283 

502654.82 

2513.274 

468 
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No. 

Bqwitrev 

CwW, 

Sq.  Root 

Cu.EooL 

Area* 

Citcuin. 

mi 

641601 

513023401 

SS.302 

9.aS7 

503913.25 

^1€.416 

802 

643^4 

515849908 

28.320 

9.391 

505171 ,24 

2519,557 

803 

644809 

517781657 

26.337 

9.295 

506431.80 

2533. eae 

S54  '  64ti4H] 

519718464 

23,355 

9.299 

507693.94 

95^>5.640 

805     e4S02r) 

521660125 

38.373 

9.303 

508957.64 

2528,982 

8(16 

649a  (i 

533606616 

28.390 

9.306 

510322.92 

2532,123 

mi 

651249 

5^5557943 

28,408 

9.310 

51U89.76 

3535.265 

sm 

652^64 

527514112 

28.435 

9-314 

512758,18 

-P538.406 

809 

6544bil 

529475129 

28.443 

9.318 

514028.18 

2541 ,548 

Sin 

656 1€0 

531441000 

28,46t) 

9,323 

515299.74 

2544.690 

811 

657721 

53ri4ll731 

38.478 

9.336 

516573.87 

1  2547.831 

di£} 

65!i:i44 

5^^38732^ 

28.496 

9.339 

517847,57 

2550.973 

813 

6<;<J9r.a 

537366797 

38.513 

9.333 

519123,83 

S>,554,115 

814 

662596 

539353144 

36.531 

9.337 

520401.69 

3557.256 

815 

664225 

541343375 

28.548 

9.341 

531681,10 

9560. 39tf 

816 

665B56 

543338496 

38.566 

9.345 

5339G2.08 

2563.540 

817 

667489 

545338513 

38.583 

9.348 

524244.64 

2566.681 

618 

Bti9]24 

547343432 

38.601 

9.353 

535528,77 

2569.833 

819 

670761 

549353359 

28.618 

9.356 

536814,46 

9572.964 

gSQ 

67240U 

55136HOO0 

^.636 

9,360 

528101,73 

2576,106 

mi 

674041 

55333766] 

38.653 

9.304 

529390.57 

2579.247 

Ba2 

675684 

555412348 

28.671 

9.368 

5.30680.97 

2582.388  ^ 

B^ 

677339 

557441767 

28.688 

9.371 

531972.95 

2585.530 

834 

67H976 

559476SS4 

28.705 

9.375 

.•133266.50 

3588.672 

835 

6&U(j25 

5615156-^ 

28.723 

9.379 

534561,63 

3591-814 

8S6 

6b227C 

563559976 

38,740 

9,383 

535858.32 

2594.955 

^7 

6H!i939 

565609383 

28.758 

9.386 

537 J 56. 58 

2598.097 

8^28 

6^55.^4 

56766^^553 

38.775 

9,390 

538456,43 

3601,239 

8S9 

687S41 

5697237S9 

38.792 

9.394 

5397  .'S?,  8 1 

2604.330 

83U 

6B8900 

571787000 

28.810 

9.398 

541060.79 

2607.5^:^ 

831 

6911561 

573856191 

28.837 

9,403 

543347.34 

3610.663 

833 

69^:>24 

575930368 

28.844 

9.405 

543671,49 

2613,805 

833 

69:i^9 

578009537 

28.862 

9.409 

544979.15 

2616.946 

834 

69555*] 

5S0093704 

28.879 

9.413 

546288.40 

3620-088 

835 

6J^7'iti5 

582182875 

3S.S96 

9.417 

547599.23 

263,^.230 

33e 

69^896 

584377056 

28.914 

9.420 

,548911.63 

2626.371 

837 

700569 

5&6376253 

28.931 

9-434 

55<i325.60 

2629.513 

838 

im^4i 

5S8480472 

38,948 

9.438 

551541.14 

3632.654 

m^ 

703921 

590589719 

28.965 

9.432 

55^^858. ae 

3635, 7S6 

840 

7r«5600 

592764000 

28.983 

9,435 

554176,94 

2638.938 

841 

7072S1 

594823331 

39,000 

9.439 

555497,19 

2642.079 

842 

708964 

596947688 

29.017 

9.443 

556819,03 

2645.321 

843 

710649 

599077107 

29.034 

9,447 

558143.42 

2648,363 

844 

712336 

0012115^4 

29.052 

9.450 

559467.39 

2651. 5[M 

845 

714035 

603351135 

29.069 

9.454 

560793.92 

26.=i4,646  i 

846 

715716 

605495736 

29.HS6 

9.458 

563123.03 

3657.787 

847 

717409 

607645423 

39.103 

9.462 

563451.71 

3660.929 

648 

719104 

609KK>192 

39430 

9.465 

564783.98 

2664.071 

849 

790^01 

611960049 

29,138 

9.469 

566115,78 

2667,312 

850 

7'225U0 

614125000 

39.155 

9.473 

567450.17 

3670.-354 

POWERiS* — ROOTS — CIRCLES. 


No. 

Square. 

Cube. 

Sq.  Root. 

Cu.Root 

Area. 

Circum. 

851 

724201 

616295051 

29.172 

9.476 

568786.13 

2673.495 

.852 

725904 

618470208 

29.189 

9.480 

570123.66 

2676.637 

853 

727609 

620650477 

29.206 

9.484 

571462.77 

2679.778 

854 

729316 

622835864 

29.223 

9.488 

572803.45 

2682.920 

855 

731025 

625026375 

29.240 

9.491 

574145.69 

2686.062 

856 

732736 

627222016 

29.257 

9.495 

575489.54 

2689.203 

857 

734449 

629422793 

29.275 

9.499 

576834.89 

2692.345 

858 

736164 

631628712 

29.292 

9.502 

578181.85 

2695.486 

859 

737881 

633839779 

29.309 

9.506 

579530.38 

2698.628 

860 

739600 

636056000 

29.326 

9.510 

580880.48 

2701.770 

861 

741321 

638277381 

29.343 

9.513 

582232.15 

2704.911 

862 

743044 

640503928 

29.360 

9.517 

583585.39 

2708.053 

863 

744769 

642735647 

29.377 

9.521 

584940.20 

2711.194 

864 

746496 

644972544 

29.394 

9.524 

586296.58 

2714.336 

865 

748225 

647214625 

29.411 

9.528 

587654.54 

2717.478 

866 

749956 

649461896 

29.428 

9.532 

589014.06 

2720.619 

867 

751689 

651714363 

29.445 

9.535 

590375.16 

2723.760 

868 

753424 

653972032 

29.462 

9.539 

591737.82 

2726.902 

869 

755161 

656234909 

29.479 

9.543 

593102.06  1  2730.044  1 

870 

756900 

658503000 

29.496 

9.546 

594467.87 

2733.186 

871 

758641 

660776311 

29.513 

9.550 

595835.25. 

2736.327 

872 

760384 

663054848 

29.530 

9.554 

597204.22 

2739.469 

873 

762129 

665338617 

29.547 

9.557 

598574.72 

2742.610 

874 

763876 

667627624 

29.563 

9.561 

599946.81 

2745.752 

875 

765625 

669921875 

29.580 

9.565 

601.320.47 

2748.894 

876 

767376 

672221376 

29.597 

9.568 

602695.70 

2752.035 

877 

769129 

674526133 

29.614 

9.572 

604072.51 

2755.177 

878 

770884 

676836152 

29.631 

9.576 

605450.88 

2758.318 

879 

772641 

679151439 

29.648 

9.579 

606830.82 

2761.460 

880 

774400 

681472000 

29.665 

9.583 

608212,34 

2764.602 

881 

776161 

683797841 

29.682 

9.586 

609595.43 

2767.743 

882 

777924 

686128968 

29.698 

9.590 

610980.08 

2770.885 

883 

779689 

688465387 

29.715 

9.594 

612366.31 

2774.026 

884 

781456 

690807104 

29.732 

9.597 

613754.12 

2777.168 

885 

783225 

693154125 

29.749 

9.601 

615143.48 

2780.309 

886 

784996 

695506456 

29.766 

9.605 

616534.42 

2783.451 

887 

786769 

697864103 

29.783 

9.608 

617926.93 

2786.592 

888 

788544 

700227072 

29.799 

9.612 

619321.02 

2789.734 

889 

790321 

702595369 

29.816 

9.615 

620716.66 

2792.876 

890 

792100 

704969000 

29.833 

9.619 

622113.89 

2796.017 

891 

793S81 

707347971 

29.850 

9.623 

623512.67 

2799.159 

892 

795664 

709732288 

29.866 

9.626 

624913.10 

2802.300 

893 

797449 

712121957 

29.883 

9.630 

626314.98 

2805.442 

894 

799236 

714516984 

29.900 

9.633 

627718.48 

2808.584 

895 

801025 

716917375 

29.917 

9.637 

629123.56 

2811.725 

896 

802816 

719323136 

29.933 

9.641 

630530.24 

2814.867 

897 

804609 

721734273 

29.950 

9.644 

631938.43 

2818.009 

898 

806404 

724150792 

29.967 

9.648 

633348.22 

2821.150 

899 

808201 

726572699 

29.983 

9.651 

634759.58 

2824.292 

900 

810000 

729000000 

30.000 

9.655 

636172.51 

2827.433 
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No. 

Square. 

Cube. 

Sq.  Root. 

Cu.Root. 

Area. 

Circam. 

901 

811801 

731432701 

30.017 

9.658 

637587.01 

2830.575 

902 

813604 

733870808 

30.033 

9.662 

639003.08 

2833.716 

903 

815409 

736314327 

30.050 

9.666 

640420.73 

2836.858 

904 

817216 

738763264 

30.067 

9.669 

641839.94 

2840.000 

905 

819025 

741217625 

30.083 

9.673 

643260.73 

2843.141 

906 

820836 

743677416 

30.100 

9.676 

644683.09 

2846.283 

907 

82264!J 

746142643 

30.116 

9.680 

646107.01 

2849.424 

908 

824464 

748613312 

30.133 

9.683 

647532.51 

2852.566 

909 

826281 

751089429 

30.150 

9.687 

648959.58 

28.55.707 

910 

828100 

753571000 

30.166 

9.691 

650386.22 

2858.849 

911 

829921 

756058031 

30.183 

9.694 

651818.43 

2861.990 

912 

831744 

758550528 

30.199 

9.698 

653250.20 

2865.132 

913 

833569 

761048497 

30.216 

9.701 

654683.56 

2868.273 

914 

835396 

763551944 

30.232 

9.705 

656118.48 

2871.415; 

915 

837225 

766060875 

30.249 

9.708 

657554.98 

2874.55TI 

916 

839056 

768575296 

30.265 

9.712 

658993.04 

2877.698; 

917 

840889 

771095213 

30.282 

9.715 

660432.68 

2880.840 

918 

842724 

773620632 

30.299 

9.719 

661873.88 

2883.982 

919 

844561 

776151559 

30.315 

9.722 

663316.66 

2887.123 

920 

846400 

778688000 

30.332 

9.726 

664761.01 

2890.265 

921 

848241 

781229961 

30.348 

9.729 

666206.92 

2893.407 

922 

850084 

783777448 

30.364 

9.733 

667654.42 

2896.548 

923 

851929 

786330467 

30.381 

9.736 

669103.47 

2899.690 

924 

853776 

788889024 

30.397 

9.740 

670554.07 

2902.832 

925 

855625 

791453125 

30.414 

9.743 

672006.30 

2905.973 

926 

857476 

794022776 

30.430 

9.747 

673460.07 

2909.115 

927 

859329 

796597983 

30.447 

9.750 

674015.42 

2912.256 

928 

861184 

J99178752 

30.463 

9.754 

676372.35 

2915.398 

929. 

863041 

801765089 

30.480 

9.758 

677830.82 

2918.539 

930 

864900 

804357000 

30.496 

9.761 

679290.87 

2921.681 

931 

866761 

806954491 

30.512 

9.764 

680752.49 

2924.822 

932 

868624 

809557568 

30.529 

9.768 

682215.70 

2927.964 

933 

870489 

812166237 

30.545 

9.771 

683680.46 

2931.106 

934 

872356 

814780504 

30.561 

9.775 

685146.80 

2934.247 

935 

874225 

817400375 

30.578 

9.778 

686614.71 

2937.389 

936 

876096 

820025656 

30.594 

9.783 

688084.18 

2940.531 

937 

877969 

822656953 

30.610 

9.785 

689555.24 

2943.672 

938 

879844 

825293672 

30.627 

9.789 

691027.86 

2946.814 

939 

881721 

827936019 

30.643 

9.792 

692502.06 

2949.955 

940 

883600 

830584000 

30.659 

9.796 

693977.82 

2953.097 

,    941 

885481 

833237621 

30.676 

9.799 

695455.15 

2956.238 

942 

887364 

835896888 

30.692 

9.803 

696934.05 

2959.380 

943 

889249 

838561807 

30.708 

9.806 

698414.59 

2962.521 

944 

891136 

841232384 

30.725 

9.810 

699896.58 

2965.663 

945 

893025 

843908625 

30.741 

9.813 

701380.19 

2968.805 

946 

894916 

846590536 

30.757 

9.817 

702865.38 

2971.946 

947 

896809 

849278123 

30.773 

9.820 

704351.35 

2975.088 

948 

898704 

851971392 

30.790 

9.824 

705840.47 

2978.230 

949 

900601 

854670349 

30.806 

9.827 

707330.37 

2981.371 

950 

902500 

857375000 

30.822 

9.830 

708821.84 

2984.513 
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No. 

Square. ' 

Cube. 

Sq.  Root. 

Cu.Root. 

Area. 

Circum. 

951 

904401 

860085351 

30.838 

9.834 

710314.88 

2987.655 

952 

906304 

862801408 

30.854 

9.837 

711809.47 

2990.796 

953 

908209 

865523177 

30.871 

9.841 

713305.68 

2993.938 

954 

910116 

868250664 

30.887 

9.844 

714803.44 

2997.079 

955 

912025 

870983875 

30.903 

9.848 

716302.76 

3000.221 

956 

913936 

873722816 

30.919 

9.851 

717803.65 

3003.362 

957 

915849 

876467493 

30.935 

9.855 

719306.12 

3006.504 

958 

917764 

879217912 

30.952 

9.858 

720810.16 

3009.645 

959 

919681 

881974079 

30.968 

9.861 

722315.77 

3012.787 

960 

921600 

884736000 

30.984 

9.865 

723822.95 

3015.929 

961 

923521 

887503681 

31.000 

9.868 

725331.70 

3019.070 

962 

925444 

890277128 

31.016 

9.872 

726842.02 

3022.212 

963 

927369 

893056347 

31.032 

9.875 

728353.91 

3025.353 

964 

929296 

895841344 

31.048 

9.879 

729867.36 

3028.495 

965 

931225 

898632125 

31.064 

9.882 

731382.40 

3031.637 

.  966 

933156 

901428696 

31.081 

9.885 

732899.01 

3034.778 

,  967 

935089 

904231063 

31.097 

9.889 

734417.18 

3037.920 

968 

9370^4 

907039232 

31.113 

9.892 

735936.96 

3041.061 

,  969 

909853209 

31.129 

9.896 

737458.25 

3044.203 

970 

940960 

912673000 

31.145 

9.899 

738981.13 

3047.345 

971 

942841 

915498611 

31.161 

9.902 

740505.59 

3050.486 

'  972 

944784 

918330048 

31.177 

9.906 

742031.62 

3053.628 

1  973 

946729 

921167317 

31.193 

9.909 

743559.22 

3056.769 

974 

948676 

924010424 

31.209 

9.913 

745088.39 

3059.911 

975 

950625 

926859375 

31.225 

9.916 

746619.13 

3063.053 

976 

952576 

929714176 

31.241 

9.919 

748151.44 

3066.194 

977 

954529 

932574833 

31.257 

9.923 

749685.32 

3069.336 

•  978 

956484 

935441352 

31.273 

9.926 

751220.78 

3072.478 

979 

958441 

938313739 

31.289 

9.930 

752757.80 

3075.619 

980 

960400 

941192000 

31.305 

9.933 

754296.40 

3078.761 

981 

962361 

944076141 

31.321 

9.936 

755836.56 

3081.902 

982 

964324 

946966168 

31.337 

9.940 

757378.30 

3085.044 

983 

966289 

949862087 

31.353 

9.943 

758921.60 

3088.185 

,  984 

968256 

952763904 

31.369 

9.946 

760466.48 

3091.327 

t  985 

970225 

955671625 

31.385 

9.950 

762012.93 

3094.469 

1  986 

972196 

958585256 

31.401 

9.953 

763560.95 

3097.610 

987 

974J69 

961504803 

31.417 

9.956 

765109.54 

3100.752 

988 

976144 

964430272 

31.432 

9.960 

766661.70 

3103.893 

989 

978121 

967361669 

31.448 

9.963 

768214.44 

3107.035 

990 

980100 

970299000 

31.464 

9.967 

769768.74 

3110.177 

991 

982081 

973242271 

31.480 

9.970 

771324.61 

3113.318 

:  992 

984064 

976191488 

31.496 

9.973 

772882.06 

3116.460 

993 

986049 

979146657 

31.512 

9.977 

774441 .07 

3119.601 

994 

988036 

982107784 

31.528 

9.980 

776001.66 

3122.743 

995 

990025 

985074875 

31.544 

9.983 

777563.82 

3125.885 

996 

992016 

988047936 

31.560 

9.987 

779127.55 

3129.026 

997 

904009 

991026973 

31.575 

9.990 

780692.85 

3132.168 

998 

996004 

994011992 

31.591 

9.993 

782259.72 

3135.310 

999 

998001 

997002999 

31.607 

9.997 

783828.14 

3138.451 

1000 

1000000 

1000000000 

31.623 

10.000 

785398.16 

3141.593 
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List  of  useful  Books  of  reference. 

BSHdor,  Bombardier  Fran9ai8 1731 

8&mt  Remy,  Manoires  d^artinerie 1745 

Dwpuget,  Essai  sur  Tusage  de  I'artUlerie  dans  la  guerre  de  campagne  et 

celle  de  aiSge , 1771 

Smnt  Mbatiy  Manoires  sur  les  nouveaux  syst^mes  d'artillerie 1774 

MuUer,  Treatise  on  Artillery 1780 

Jones,  Artificial  Fire  Works 1786 

Lombard,  Tables  de  Ur  des  Canons  et  Obusiers 1787 

JhUoni,  On  Gunpowder 1789 

Texier  de  .ATorbec,  Recherches  sur  Tartillerie  en  ga)€ral 1792 

Monge,  Description  de  IVirt  de  fabriquer  les  canons  ....'. 1793 

Vandemonde,  Proc^g  sur  la  fabrication  des  armes  blanches 11S3 

Dvartvbie,  Manuel  de  I'artilleur 1796 

Lombard,  Traits  du  mouvement  des  projectiles 1798 

Seheel,  Treatise  on  Artillery  (Translated  from  the  GJerman) 1800 

Jtforel,  Traits  pratique  des  feux  d'artifice 180B 

Comibert,  Manuel  du  canonnier  marin 1800 

James,  Military  Dictionary 1802 

Robinsy  New  principles  of  gunnery - 1805 

CoUg,  Manoires  sur  la  fabrication  des  armes  portatives 1806 

Cossigny,  Recherches  sur  la  poudre..  .1 1807 

— /dem—Supplanent 1808 

Renaud,  Fabrication  de  la  poudre 1808 

Toussard,  American  Artillerist's  Companion 1809 

Comibert,  Tables  des  port^es  dea  canons  et  carronades  de  la  marine 1809 

Bigot,  Traitg  d'artifices  de  guerre 1809 

Dartein,  Traite  €lanentaire  de  la  fabrication  des  bouches  a  feu 1810 

BottSe  et  RiffMt,  Traits  de  Part  de  fabriquer  la  poudre  a  canon 1811 

matSe  et  Riffatdt,  L'art  du  Salp€trier 1812 

Hoyer,  Dictionary  of  Artillery  (German) 1812 

BtMon,  New  experiments  in  gunnery,  (Button's  Tracts) 1812 

Herbin  de  HaUes,  Des  bois  propres  au  serrice  des  Arsenaux 1813 

Hulot,  Instruction  sur  le  service  de  Partillerie 1813 

Duane,  Military  Dictionary 1813 

Bigot,  Manoeuvres  de  force 1814 

D'Obenhetm,  Balistique 1814 

Sdugmhorst,  Treatise  on  Artillery,  Grerman  [translated  into  French,  1840]  1814 
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Pounutf  Essai  sur  Part  de  pointer 1816 

Douglassy  E89ay  on  Military  Bridges ISl^ 

l^amartUUSre,  Reflexions  sur  la  fabrication  des  bouches  a  feu 1817 

IX^Obenheim,  Memoire  sur  la  planchette  du  canonnier 1818 

Qassendi,  Aicle-Memoire 1819 

Observations  on  the  use  of  Artillery,  at  the  sieges  of  Badajos,  St.  Se- 

bastian.^c 1819 

X>i^n,  Force  Militaire  de  la  Grande  Qr^tagne 1820 

Ija^enumd,  Treatise  on  Artillery 1890 

Bi^Sgtm,  ^l€mens  de  Pyrotechnic 182L 

Pttixhamt,  Nouvelle  force  maritime 1822 

C©(%,  Dictiojmaire  d'artillerie 1822 

Vtrgpufind,  Poujdres  fulminantes 182i 

CtUmofi,  Manual  de  la  ro^tallurgie  du  fer 1824 

Pyrotechnic  Militaire,  traduit  dc  PAIlemand  par  R.  de  Peretsdorfl. 1824 

Journal  des  Scje/icies  Militaires ;  commence  en 1825 

Cyihuh,  Pyrotechny 1825 

Decker,  Traits  ^ementaire  d^artillerie, 1825. 

Mmtgery^  Fus^s  de  guerre 1826 

Herve,  Docum^ns  sur  la  mati€re  a  canons 1827 

AUix,  Observations  sur  le  nouveau  syst^me  d'artillerie. ....  - 182Q[ 

Mix,,  Syst^me  d'ajrtiUerie  de  campagne* 1827 

Adye,  Pocket  Gunner 1827 

Congreve,  On  the  Rocl^et  system 1827 

Serresj  Essai  sur  Part  des  fontes 1827 

Proust,  Receuil  de  Memoires  sur  la  poudre  a  canon l827-'8 

Meluk  Manorial  de  Partilleur  marin 1828 

Pwmet,  Observations  sur  le  nouveau  syst^e  d'artiHerie 1828^ 

Memorial  de  PartiUerie,  5  parties 1827,  ^28,  '30,  '37,  '4^ 

Spearman,  British  Gunner 182& 

MorUgery,  R%les  de  pointage  a  bord  de^  vaisseaux 1828. 

Douglass,  Naval  Gunnery • 1829 

Abrsten,  M^tallurgie  du  fer,  traduit  de  L'AUemand  par  Culman 1830 

Grewenitz,  Traite  de  Porganisation  et  de  la  tactique  de  PartiUerie,  traduit 

de  PAIlemand  par  PeretsdoriF. 1831 

Cotty,  Supplement  au  dictionnaire  d'artillerie 1832 

Braddoek,  Memoir  on  Grunpowder 1832 

PtnUin-Desormea^uc,  Manuel  de  Parmurier 1832 
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Journal  dee  Armea  Spftialcs begun  in    1834 

.Meytr,  Expfticncessurltf  fabrication  et  la  durfic  dcs  bouches  a  feu  en  fer 

ct  en  bronze;  traduit  de  PAIIemand  par  Peretsdorflf. 1^34 

Tkieryy  Applications  du  fer  aux  constructions  de  Tartillerie ^^ 

Lc6«s,  Aide-M#moire  d^rt  militaire • ^^^ 

Memorial  a  rusage  de  Parm€e  Beige ^^ 

Inatructions  and  Regulations  for  the  service  and  management  of  heavy 

ordnance  in  the  British  service ^** 

Experiences  sur  les  principes  du  tir,  faites  a  Metz  en  1834 1^ 

PkUrt,  Traitg  d'artillerie  th€orique  et  pratique ;  Partie  gl&nentaire 183S 

BonapmUj  (.Yspoleon  Lows,)  Manuel  d»artillerie  a  Tusage  des  officiers  de 

la  R^ublique  Helv€tique ^^ 

Ia  Bowrgy  Essai  sur  lV)rgani8ation  de  I'artillerie,  2  parties l836-'7 

Experiences  comparatives  entre  des  bouches  i.  feu  en  fonte  de  fer,  d'origine 

Fran^aise,  Anglaise,  et  Su€doise  ;  faites  H  GJavres  en  1836 ^^ 

Experiences  faites  &  Brest  en  1831  sur  les  canons  Paixhans 1^37 

Experiences  sur  des  projectiles  creux,  faites  en  1829,  *30,  '31 ^^ 

Decker^  Instruction  pratique  sur  I'emploi  des  projectiles,  traduit  de  PAIle- 

mand  par  Pcrelsdorff ^^ 

Simmons f  Effects  of  heavy  ordnance  as  applied  to  ships  of  war I83l 

Jlffifpiii,  Experiences  sur  les  poudres  de  guerre,  faites  &  Esquerdes  en 

1832,  '33,  '34,  '35 1^ 

Ttnroux,  Instruction  theorique  el  pratique  d»artillerie,  a  1 'usage  des  elSvcs 

.    deSt.Cyr 1837 

Cour^  sur  le  service  des  officiers  d  'artillerie  dans  les  forges * .  •  •    1837 

.Meyef,  Manuel  Historique  de  la  technologic  des  armes  a  feu  ;  traduit  de 

I'AUemand  par  M.  Rieffel,  2  parties 1837-'38 

Poiason,  Pormules  relatives  aux  effets  du  tir  sur  I'affiit 1®8 

Morin,  Aide*M€moire  de  me^anique  pratique 18* 

Vergnaud,  Manuel  de  I'artificier 1838 

JdcoHy  Etat  actuel  de  I'artillerie  de  campagne  de  toutes  les  puissances  de 
I'Europe;  traduit  par  Maze: 
Artillerie  Anglaise  , 


Frangaise 

Bavaroise , 

N^rlandaise...... 

Wurtembergeoise 
Sueioise 


lQ38tol84S 


i 


9 

(Other  parts  have  been  published  in  German.)  /' 


t\ 
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Oours  sur  le  serrice  des  officiers  d'artillerie  dans  les  fonderies 1839 

JEftigfuensfi,  Description  de  la  fabrication  des  bouches  il  feu  Si  la  fonderie 

royale  de  LiSge 1839 

TlmmerhanSf  Poudre  a  Canon 1839 

Zeni  el  Des  HaySt  Renseigneinents  sur  le  nnateriel  de  I'artillerie  navale  de 

la  Grande  Bretagne.^ 1840 

J\^9ut  et  Bergery,  Theorie  des  affiits  et  des  yoitures  de  I'artiUerie 1840 

Handbuch  fur  die  E.  K.  Oesterreichische  artillerie-offiziere, 

[Maniudfor  the  .Austrian  artillery  officers] •  1840 

Saamlung  von  steindruckzeichnungen  der  Preussischen  artillerie,  mit 
erlauterungen — [Collection  of  plates  of  the  Prussian  artiUeryj  with  explan- 
atory text] 1837  to  1840 

Collection  de  plans  des  fonderies  de  Ruelle  et  St.  Gbrvais 

Correardj    Histoire    des    fusees  de  guerre — ^Tome  ler,   (a    reprint  of 

Montg€ry's  work) • 1841 

Timmerhans^  Construction  des  bouches  a  feu 1841 

Laisne,  Aide-Memoire  des  officiers  du  G^nie. 1840 

Aide-Memoire  d^Artillerie 1844 

Aide-Memoire  to  the  Military  Sciences  (English) begun  in  1845 

Experiments  on  gunpowder  at  Washington  Arsenal ;  First  Report 1845 

Or^ffithy  Artillerist's  Manual ^1847 

Pioberty  Traits  d'artillerie — Partie  thSorique  et  expSrimentale  (Poudres  de  ' 

guerre) 1847 

Deekery  Experiences  sur  les  shrapnels • 1S47 

JUariony  Receuil  des  bouches  SL  feu  les  plus  remarquables »  1847 

Didion,  Traits  de  Balistique .1848 

Cttvallij  MSmoire  sur  les  canons  se  chargeans  par  la  culasse 1849 

Cours  sur  les  armes  a  feu  portatives,  par  Pinstructeur  H  I'Scole  de  St.  Omer  1849 

Experimentsongunpowder  at  Washington  Arsenal;  Second  Report...  1849 
Qr^ory^s  Mathematics  for  Practical  Men. 
Weale^s  EIngineer's  pocket  book . 
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